
>l lALITY- RELIABILITY-TECHNOLOGY 



^) MOTOROLA 



SELECTOR 
GUIDES 
CROSS-REFERENCE 



MOS Memories 
RAM, EPROM, EEPROM, ROM 



CMOS Memories 
RAM, ROM 



Bipolar Memories 
TTL, MECL-RAM, PROM 



Memory Boards 



Mechanical Data 




MEMORIES 



Motorola has developed a very broad range of reliable MOS and bipolar 
memories for virtually any digital data processing system application. 
Complete specifications for the individual circuits are provided in the 
form of data sheets. In addition, selector guides are included to simplify 
the task of choosing the best combination of circuits for optimum 
system architecture. 

New Motorola memories are being introduced continually. For the latest 
releases, and additional technical information or pricing, contact your 
nearest authorized Motorola distributor or Motorola sales office. 

The information in this book has been carefully checked; no respon- 
sibility, however, is assumed for inaccuracies. Furthermore, this infor- 
mation does not convey to the purchaser of microelectronic devices 
any license under the patent rights of the manufacturer. 
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MEMORIES SELECTION GUIDE 



NOTES 

Not all package options are listed. 

Operating temperature ranges : 

MOS - 0°C to 70°C Selected MOS memories are offered in the following temperature 
ranges: 

-40°C to +85°C ("G" series) 
- 55°C to + 1 25°C ("E" series) 

CMOS - 0°C to 70°C 

ECL - Consult individual data sheets 

TTL - Military -55°Cto +125°C, Commercial 0°C to 70°C 



FOOTNOTES 

^ Motorola's innovative pin #1 refresh. 

^ All MOS memory outputs are three-state except the open collector MCM2115A series. 

Character generators include shifted and unshifted characters, ASCII, alphanumeric control, 
math, Japanese, British, German, European and French symbols. 

* To be introduced. 
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MEMORIES SELECTION GUIDE (continued) 



RAMs 

MOS DYNAMIC RAMs 



OrnAni7Atinn 

ii^ci Livi 1 


Pnrt MiinnhAr 
I ail iTiuiiii^oi 


Access Time 
(ns max) 


Power 
Supplies 


Dine 


4096 X 1 


MCM4027AC-2 


150 


+ 12, ±5 V 


16 


4096 X 1 


MCM4027AC-3 


200 


+ 12, ±5 V 


16 


4096 X 1 


MCM4027AC-4 


250 


+ 12, ±5 V 


16 


16384X 1 


MCM4116BC15 


150 


+ 12, ±5 V 


16 


16384X 1 


MCM41 16BC20 


200 


+ 12, ±5 V 


16 


16384X 1 


MCM41 1 6BC25 


250 


+ 12, ± 5 V 


1 6 


16384X 1 


MCM41 16BC30 


300 


+ 12, ±5 V 


16 


16384X 1 


MCM4517C12 


120 


+ 5 V 


16 


16384X 1 


MCM4517C15 


150 


+ 5 V 


16 


16384X 1 


MCM4517C20 


200 


+ 5 V 


16 


32768 X 1 


MCM6632L15'' 


150 


+ 5 V 


16 


32768 X 1 


MCM6632L201 


200 


+ 5 V 


16 


32768 X 1 


MCM6632L2P5I 


250 


+ 5 V 


1 6 


32768 X 1 


MCM6633L15 


150 


+ 5 V 


16 


32768 X 1 


MCM6633L20 


200 


+ 5 V 


16 


32768 X 1 


MCM6633L25 


250 


+ 5 V 


16 


65536X 1 


MCM6664L15'' 


150 


+ 5 V 


16 


65536X 1 


MCM6664L20'' 


200 


+ 5 V 


16 


65536X 1 


MCM6664L25'' 


250 


+ 5 V 


16 


65536X 1 


MCM6665L15 


150 


+ 5 V 


16 


65536X 1 


MCM6665L20 


200 


+ 5 V 


16 


65536 X 1 


MCM6665L25 


250 


+ 5 V 


16 



TTL BIPOLAR RAMs 



Organization 


Part Number 


Access Time 
(ns max) 


Output 


No. of Pins 


256x4 


MCM93L412* 


55 


Open Collector 


22 


256x4 


MCM93L422* 


55 


3-State 


22 


256x4 


MCM93412 


45 


Open Collector 


22 


256x4 


MCM93422 


45 


3State 


22 


256x9 


MCM93478* 


60 


Open Collector 


24 


256x9 


MCM93479* 


60 


3-State 


24 


1024X 1 


MCM93415 


45 


Open Collector 


16 


1024X 1 


MCM93425 


45 


3-State 


16 



See Notes on Page 1-2. 
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MEMORIES SELECTION GUIDE (continued) 



MOS STATIC RAMs (+ 5 Volts) 



O rn A 1117 nt inn 

\JM lt£.0 llwl 1 


Part Niimh^r 


Access Time 
(ns max) 


IMn nf PinQ 


1 28 X 8 


MCM6810 


450 


24 


128x8 


MCM68A10 


360 


24 


128x8 


MCM68B10 


250 


24 


1 \JZ*+ A *+ 


MrM9 1 1 AP90 


900 


1 O 


1 uz^- x ^ 




Z OU 


1 Q 
1 O 


1 09 A V A 
1 \J^*+ A *+ 


MPM9 1 1 AP'^O 


'500 


1 O 




MPfV/I9 1 1 APAR 


ARO 


1 R 


1 n9A V A 


MPM9 1I 1 AP90 


900 
ZUU 


1 R 
1 O 


1 024 X 4 


MriWI9 1 1 1 AP9 R 


9 RO 

Z OU 


1 R 
1 o 


1 09 A V A 


MrM9 1 1 1 AP'^O 


'^OO 
oUU 


1 R 
1 o 


1024x4 


MCM21L14P45 


450 


18 


1 09 A V 1 


fWIPM91 1 RAPAr2 


AR 


1 R 


1 09A V 1 
1 UZH- A 1 


^/lP^/I91 1 raprr2 


RR 
DO 


1 O 


1024X 1 


l\/ICM21 1 5AC702 


70 


16 


1024X 1 


MCM21L15AC45'' 


45 


16 


1024X 1 


MCM21L15AC702 


70 


16 


1024X 1 


MCM2125AC45 


45 


16 


1024X 1 


MCM2125AC55 


55 


16 


1024X 1 


MCM2125AC70 


70 


16 


1024X 1 


MCM21L25AC45 


45 


16 


1024X 1 


MCM21L25AC70 


70 


16 


4096 X 1 


MCM2147C55 


55 


18 


4096 X 1 


MCM2147C70 


70 


18 


4096 X 1 


MCM2147C85 


85 


18 


1024x4 


MCM2148C55* 


55 


18 


1024x4 


MCM2148C70* 


70 


18 


1024x4 


MCM2148C85* 


85 


18 


1024x4 


MCM2149C55* 


55 


18 


1024x4 


MCM2149C70* 


70 


18 


1024x4 


MCM2149C85* 


85 


18 



CMOS STATIC RAMs (+ 5 Volts) 



Organization 


Part Number 


Access Time 
(ns max) 


No. of Pins 


256x4 


MCM5101P65 


650 


22 


256x4 


MCM5101P80 


800 


22 


256x4 


MCM51L01P45 


450 


22 


256x4 


MCM51L01P65 


650 


22 


1024X 1 


MCM6508C30 


300 


16 


1024X 1 


MCM6508C46 


460 


16 


1024X 1 


MCM6518C30 


300 


18 


1024X 1 


MCM6518C46 


460 


18 



See Notes on Page 1-2. 
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MEMORIES SELECTION GUIDE (continued) 



ECL BIPOLAR RAMs 



OrQonizstion 


Pr^rf Numhpr 


Access Time 
(ns max) 


Outnut 


IMn nf PinQ 


8x2 


MCM10143 


1 5 


ECL output 


24 


9 uc V 1 
Z OO X 1 


^/!P^/1 1 n 1 aa 


ZD 


tUL OUtpUL 


1 D 


16x4 


MCM10145 


15 


ECL output 


16 


1024X 1 


MCM10146 


29 


ECL output 


16 


1024X 1 


MCM10146A* 


15 


ECL output 


16 


128x1 


MCM1 01 47 

IVIVi,/|VI 1 \J 1 *T / 


1 5 




1 6 


256x 1 


MCM10152 


15 


ECL output 


16 


256x4 


MCM10422 


15 


ECL output 


24 


4096 X 1 


MCM10470 


35 


ECL output 


18 


4096 X 1 


MCM10470A* 


20 


ECL output 


18 


4096 X 1 


l\/ICM10470B (Low power) 


35 


ECL output 


1 8 


1 024 X 4 


!vlCM10474 


25 


ECL output 


24 


EPROMs 










MOB EPROMs 










Organization 


Part Number 


Access Time 
(ns max) 


Power 
Supplies 


No. of Pins 


1024x8 


MCM2708C 


450 


+ 12, ±5 V 


24 


1024x8 


MCM27A08C 


300 


+ 12, ±5 V 


24 


1024x8 


MCM68708C 


450 


+ 12, ±5 V 


24 


1024x8 


MCM68A708C 


300 


+ 12, ±5 V 


24 


2048x8 


TMS2716C 


450 


+ 12, ±5 V 


24 


2048x8 


TMS27A16C 


300 


+ 12, ±5 V 


24 


2048x8 


MCM2716C 


450 


+ 5 V 


24 


2048x8 


MCM2716C35 


350 


+ 5 V 


24 


2048x8 


MCM27L16C 


450 


+ 5 V 


24 


ZU'fO X o 


IVI L» IVI Z / L 1 D U O O 




+ C) V 




4096x8 


MCM2532C 


450 


+ 5 V 


24 


4096x8 


MCM2532C35 


350 


+ 5 V 


24 


4096x8 


MCM25L32C 


450 


+ 5 V 


24 


4096x8 


MCI\/I25L32C35 


350 


+ 5 V 


24 


8192x8 


MCM68764C 


450 


+ 5 V 


24 


8192x8 


MCM68764C35 


350 


+ 5 V 


24 


8192x8 


MCM68L764C 


450 


+ 5 V 


24 


8192x8 


MCM68L764C35 


350 


+ 5 V 


24 


8192x8 


MCM68766C35 


350 


+ 5 V 


24 



EEPROM 
MOS EEPROM 



Organization 


Part Number 


Access Time 


Power 
Supplies 


No. of Pins 


16x16 


MCM2801 


10 /is 


+ 5 V 


14 


32x32 


MCM2802 


10 /iS 


+ 5 V 


14 


2Kx8 


MCM2816 


0.45 


+ 5 V 


24 



See Notes on Page 1-2. 
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MEMORIES SELECTION GUIDE (continued) 



ROMs 

MOS STATIC ROMs (+ 5 Volts) 



Character Generators 



Organization 


Part Numbar 


Access Time 
(ns max) 


No. of Pins 


128x(7x 5) 


MCM6670P 


350 


18 








1 o 


128x(9x7) 


MCM66700P 


350 


24 


128x(9x7) 


MCM66710P 


350 


24 


128x(9x7) 


MCM66714P 


350 


24 


128x(9x7) 


MCM66720P 


350 


24 


128x(9x7) 


MCM66730P 


350 


24 


128x(9x7) 


MCM66734P 


350 


24 


128x(9x7) 


MCM66740P 


350 


24 


128x(9x7) 


MCM66750P 


350 


24 


128x(9x7) 


MCM66760P 


350 


24 


128x(9x7) 


MCM66770P 


350 


24 


128x(9x7) 


MCM66780P 


350 


24 


128x(9x7) 


MCM66790P 


350 


24 


Binary ROMs (+ 5 Volts) 


Organization 


Part Number 


Access Time 
(ns max) 


No. of Pins 


1024x8 


MCM68A308P 


350 


24 


1024x8 


MCM68A308P7 


350 


24 


1024x8 


MCM68B308P 


250 


24 


2048 X 8 


MCM68A316AP 


350 


24 


2048x8 


MCM68A316EP 


350 


24 


2048x8 


MCM68A316P91 


350 


24 


4096 X 8 


MCM68A332P 


350 


24 


4096x8 


MCM68A332P2 


350 


24 


8192x8 


MCM68A364P 


350 


24 


8192x8 


MCM68A364P3 


350 


24 


8192x8 


MCM68B364P 


250 


24 


8192x8 


MCM68365P25 


250 


24 


8192x8 


MCM68365P35 


350 


24 


8192x8 


MCM68366P25 


250 


24 


8192x8 


MCM68366P35 


350 


24 


8192x8 


MCM68766C45 


450 


24 


CMOS ROMs (+ 5 Volts) 


Organization 


Part Number 


Access Time 
(ns max) 


No. of Pins 


256x4 


MCM14524 


1200 


16 


2048x8 


MCM65516C43 


430 


18 


2048x8 


MCM65516C55 


550 


18 



See Notes on Page 1-2. 
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MEMORIES SELECTION GUIDE (continued) 

PROMs 
ECL PROMs 



Organization 


Part Number 


Access Time 
(ns max) 


Output 


No. of Pins 


32x8 


MCM10139 


20 


ECL output 


16 


256x4 


MCM10149 


25 


ECL output 


16 


TTL PROMs 


Organization 


Part Number 


Access Time 
(ns max) 


Output 


No. of Pins 


512x8 


MCM7640 


70 


Open Collector 


24 


512x8 


MCM7641 


70 


3State 


24 


1024x4 


MCM7642 


70 


Open Collector 


18 


1024x4 


MCM7643 


70 


3-State 


18 


1024x8 


MCM7680 


70 


Open Collector 


24 


1024x8 


MCM7681 


70 


3State 


24 


2048 X 4 


MCM7684* 


70 


Open Collector 


18 


2048x4 


MCM7685' 


70 


astate 


18 


2048 X 4 


MCM7688* 




Open Collector 
with Registers 


20 


2048x4 


MCM7689* 




3-State 
with Registers 


20 


2048 X 8 


MCM76161* 


70 


3State 


24 



See Notes on Page 1-2. 
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Memory Systems Board Selector Guide and Cross Reference 



DEC 


MEMORY SIZE 


MOrOROLA 


DEC 


INTEL 


MOSTEK 


NATIONAL 


MONOLITHIC 
SYSTEMS 
PART NUMBER 


OATARAM 


PLESSEY 


CDC 


STANDARD 
MEMORIES 
PART NUMBER 


COMPUTERS 


PART NUMBER 


PART NUMBER 


PART NUMBER 


PART NUMBER 


PART NUMBER 


PART NUMBER 


PART NUMBER 


PART NUMBER 


•LSI 11 


8K - 16 


MMS1102-31 


MSV11-BG 




MK 8005-03 






DR-115S 


PM SV32A/103 






LSI 11.02 


I6K X 16 


MMS1122N3032 


MSVll-OC 


CM-5004-616 


MK 8005-02 




MSC4601 16K ■ 16 


DR-115S 


PM-SV32AM02 


94123-16 




LSI 11-23 


j2K X 16 


MMSn22N3064 


MSV11DD 


CM ■5004-632 


MK 8005-00 


NS23P 


MSC4601 32K - 16 


0R-115S 


PMSV32A-100 


94123 32 




POP 11/03 


64K V 16 


MMS1132 












DR-113S 








(Q Bus Plus 
slot) 


i28K - 16 
8K H 18 


MMS1132 
MMS1102-31PC ^ 


MSV11EC 




MK 8005-14 






0R-113S 
DRH5S 


" PM SV32AP'103 ■ 






16K ■ 18 


MMSn02-32PC 


MSV11EB 


CM 5004 816 


MK 8005- 12 




MSC4604 16K - 18 


0R115S 


PMSV32AP)02 








32K > 18 


MMSn02-34PC 


MSVllED 


CM -5004 832 


MK 8005- 10 


NS23P 


MSC4604 32K - 18 


0R115S 


PMSV32AP.100 








64K >. 18 


MMS1132 












DRH3S 










128K . 18 


MMS1132 












0R-113S 









♦ POP 11 '04 
05. 10.34. 
35.40 45 
50.55.60 
(MUDBUS 
SPC slot) 


16K X 16 
32K . 16 
48K . 16 
64K . 16 
16K . 18 
32K V 18 
46K X 18 
64K . 18 


MMSl117->2 
MMS1117-X4 
MMSin7-x6 
MMS1117- .8 
MMS1117-.2PC 
MMS1117-.4PC 
MMS1117-.6PC 
MMS1117- ^8PC 




CM-5034-832 
CM-5034-648 
CM-5034-864 


MK 8001 02 
MK 8001 01 

MK 8001-00 
MK 801 102 
MK 801101' 

MK 8011 00 


NS11.3416 
NS1 1/34-32 

NS11/34P-16 
NS11/34P 32 


MSC3503 16K « 16 
MSC3503 32K . 16 
MSC3503 48K > 16 
MSC3503 64K - 16 
■MSC3605 16K . 18 ' 
MSC3605 32K - 18 
MSC3605 48K ^ 18 
MSC3605 64K . 18 


0R-114S 
DR-114S 
DR114S 
DR 114S 
DR-114S 
DR-114S 
DR 114S 
DR-114S 


PM-S1164/102 
PM-Sn64/i0l 
PM-Sn64,100 

PM-S1164A/102 
PM-S1164A/101 
PM-Sn64A/l00 


94234 16 
942 J4- 3^' 


■ PINCOMM PS 
PINCOMM PS 
PINCOMM PS 
PINCOMM PS 
PINCOMM PS " 
PINCOMM PS 
PINCOMM PS 
PINCOMM PS 




'PDP-11/04 
POP 11/34 
PDF- 11. '60 
(Mudbus 
slot) 


16K - 18 
32K ^ 18 
48K > 18 
64K X 18 
96K X 18 


MMS1128P>016 
MMSll28Px032 
MMSl128Px048 
" •MMSll28Px064 " 
tMMS1128Px096 


MS11-L^ 

MS11-LB 
MSll-LC 


CM-5034-832 
CM-5054-848 


MK 8011 02 
MK 8011 01 

MK 8012 00 


NS11.34P-16 
NS11-34P-32 


MSC3606 16K . 18 
MSC3606 32K - 18 
MSC3606 48K - 18 
■MSC3606 128K . 18- 


DR114S 
DR-114S 
DR114S 
DR-114S 
0R-114S 


PM-SML/100 
PM-S11L/100 


94234 16 
94234-32 


• PINCOMM PS 
PINCOMM PS 
PINCOMM PS 
PINCOMM PS ■ 



0R-114S 


PM-SnL/100 


94134 32 


• PINCOMM PS 


DR-114S 


PM-S11L/100 


94 1 34 64 


PINCOMM PS 


DR-114S 


PMS11L. 100 






0R-114S 


PM-S11L/100 


94134 128 





»PDP- 11/04 
PDP- 11/34 
POP- 11/60 
(Mudbus 
slot) 



32K X 18 
G4K X 18 
96K X 18 
128K X 18 
256K X 18 
512K X 18 



MMSlll9Px032 
MMS1119Px064 
MMS1119P>096 
MMSl119Px128 
•MMSll19Px256 
•MMS1119P-512 



MSll-LA 
MSII-lB 
MS11-LC 
MS11-LD 



CM-5034-832 
CM-5034 864 



MK 8012-03 
MK 8012-02 
MK 8012-01 
MK 8012-00 



NS1 1/340 
NS11.34Q 
NS 11/340 



MSC3606 32K » 
MSC3606 64K - 
MSC3606 96K . 
MSC3606 128K > 



- PDP-11/70 
(Add- In) 


32K . 39 


MMS1170E1064 


















• PINCOMM 
70S 




^VAX 11/780 
(Memory SUB- 
SYSTEM slot) 


32K x 72 


MMS780AE1032 


MS780-DA 
(M8210) 




MK 8016-01 


NS 780 


MSC 3610 


DR-178S 






• PINCOMM 
780S 



t Populated with 32K RAMS 
• Populated with 64K RAMS 

K =3 lor fast speed 

x:-4for standard speed 

P/PC- Parity -f Controller eliminates the need for 
DEC s 7850 controller 

-t- DEC. LSl-1 1 . PDP-1 1 , and VAX-1 1/780 are 
trademarks ot Digital Equipment Corp 
PINCOMM IS a registered trademark of Trendata 
Standard Memories 



INTEL 

MICROCOMPUTERS 


MEMORY 

SIZE 


MOTOROLA 
PART 
NUMBER 


INTEL 
PARI 
NUMBER 


NATIONAL 

PART 
NUMBER 


CHRISLIN 

PART 
NUMBER 


hSBC 80/10. 
80/20, 
86/12 
+ (MULTIBUS) 
MDS Development 

System 
SYSTEM 80 


16K x 8 
32K x 8 
48K x 8 
64K X 8 
16K X 9 
32K X 9 
48K X 9 
64K X 9 


MMS8016 

MMS8032 

MMS8048 

MMS8064 

MMS8016P 

MMS8032P 

MMS8048P 

MMS8064P 


SBC 016 
SBC 032 
SBC 048 
SBC 064 


• BLC 016 
BLC 032 
BLC 048 
BLC 064 


CI 8080 
CI 8080 
Ci 8080 




+ iSBC 80/10, 
80/20 
t MDS Development 
System 
SYSTEM 80 


16K X 8 
32K X 8 


MMS80810-1 

MMseosio 


SBC 016 
SBC 032 


BLC 016 
BLC 032 


CI 8080 
Cl 8080 



NOIE THIS DOCUMENT IS INTENDED AS AN AID 
TO OUR CUSTOMERS IN SELECTING THE 
PROPER ADD-IN MEMORY BOARD WE 
RECOMMEND THAT THE DATA SHEET & 
TECHNICAL MANUALS TOR THE 
PARTICULAR BOARD IN QUESTION BE 
USED BEFORE INSTALLATION 



- MULTIBUS and iSBC are trademarks of INTEL Corp. 
BLC is a trademark of NATIONAL Semi-conductor Corp. 



t Compatible with limitations 



THE OFFICIAL MOS MEMORY 
CROSS-REFERENCE 

From Motorola 



Pert Number 


Organliatlon 
Description 


Motorola's 
(ns Max) 


Number of 
Pins 


Power 
Supplies 


Motorola PIn to PIn 
Replacement 


AMD 












Am2708 


1024x8 EPROM 


300-450 


24 


■H2, ±5 V 


MCM2708 


Am2716 


2048 X 8 EPROM 


450 


24 


-♦-5 V 


MCM2716 


Am4044 


4096 X 1 SRAM 


200-450 


18 


-»-5 V 


MCM66L41 


Am9016 


16,384x1 DRAM 


150-300 


16 


+ 12, ±5 V 


MCM4116 


Am9114 


1024x4 SRAM 


200-450 


18 


-»-5 V 


MCM2114 


Am91L14 


1024 X 4 SRAM 


200-450 


18 


■^5 V 


MCM21L14 


Am9147 


4096x1 SRAM 


55-85 


18 


+ 5 V 


MCM2147 


Am9208B 


1024x8 SROM 


350 


24 


+ 5 V 


MCM68A308 


Am9217 


2048 X 8SROM 


350 


24 


+ 5 V 


MCM68A316A 


Am9218 


2048 X 8 SROM 


350 


24 


+ 5 V 


MCM68A316E 


Am9232 


4096 x 6 SROM 


350 


24 


-»-5 V 


MCM68A332 


AMI 












S2114 


1024x4 SRAM 


200-450 


18 


-^5 V 


MCM2114 


S2114L 


1024x4 SRAM 


200-450 


18 


+ 5 V 


MCM21L14 


S2147 


4096 X 1 SRAM 


70-100 


18 


+ 5 V 


MCM2147 


S4264 


8192x8 SROM 


350 


24 


-I-5 V 


MCM68A364 


S5101 


256 X 4 SRAM 


450-800 


22 


■•-5 V 


MCM5101 


S6508 


1024x1 SRAM 


300-460 


16 


+ 5 V 


MCM6508 


86518 


1024x1 SRAM 


300-460 


18 


+ 5 V 


MCM6518 


S6810 


128x8 SRAM 


250-450 


24 


-♦-5 V 


MCM6810 


S6830 


1024x8 SROM 


350 


24 


+ 5 V 


MCM68A30A 


Sd831A 


2048 X 8 SROM 


350 


24 


■»-5 V 


MCM68A316A 


S6831B 


2048 x 8 SROM 


350 


24 


-•-5 V 


MCM68A316E 


S68332 


4096 X 8 ROM 


350 


24 


■»-5 V 


MCM68A332 


FAIRCHILD 












F16K 


16,384x1 DRAM 


150-300 


16 


-♦-12. ±5 V 


MCM4116 


2114 


1024x4 SRAM 


200-450 


18 


+ 5 V 


MCM2114 


F2708 


1024x8 EPROM 


450 


24 


+ 12, ±5 V 


MCM2708 


F2708I 


1024x8 EPROM 


300 


24 


+ 12. ±5V 


MCM27A08 


2716 


2048 X 8 EPROM 


450 


24 


+ 5 V 


MCM2716 


3508 


1024x8 SROM 


350 


24 


+ 5 V 


MCM68A308 


F3516E 


2048 x 8 SROM 


350 


24 


+ 5 V 


MCM68A316E 


FM4027 


4096 X 1 DRAM 


120-260 


16 


+ 12. ±5 V 


MCM4027A 


F68B10 


128x8 SRAM 


250-450 


24 


+ 5 V 


MCM68B10 


F68B308 


1024x8 SROM 


250-350 


24 


+ 5 V 


MCM68B308 


F68708 


1024 x 8 EPROM 


460 


24 


+ 12, ±5 V 


MCM68708 


FUJITSU 












MB2147 


4096 X 1 SRAM 


70-100 


18 


+ 5 V 


MCM2147 


MBM2716 


2048 X 8 EPROM 


450 


24 


+ 5 V 


MCM2716 


MB4044 


4096 X 1 SRAM 


200-450 


18 


+ 5 V 


MCM6641 


MB8114 


1024x4 SRAM 


200-450 


18 


+ 5 V 


MCM2114 


MB8116 


16,384 X 1 DRAM 


150-300 


16 


+ 12, ±5 V 


MCM4116 


MB8227 


4096 X 1 DRAM 


120-250 


16 


+ 12. ±5V 


MCM4027A 


MB8308 


1024x8 SROM 


350 


24 


+ 5 V 


MCM68A308 


MB8518H 


1024x8 EPROM 


450 


24 


+ 12. ±5 V 


MCM2708 


GENERAL INSTRUMENT 










R03-8316B 


2048 X 8 SROM 


350 


24 


+ 5 V 


MGM68A316A 


R03-9316B 


2048 X 8 SROM 


350 


24 


+ 5 V 


MCM68A316E 


R03-9332C 


4096 X 8 SROM 


350 


24 


+ 5 V 


MCM68A332 


R03-9364B 


8092 X 8 SROM 


350 


24 


+ 5 V 


MCM68365-35 
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rmn NUmEMr 


Organization 
Description 


Motorola's 
Accass TIma 
(ns Max) 


Numbar of 
Pins 


Powar 
Supplies 


Motorola Pin-to-PIn 
Replacement 


HARRIS 












6501 


256x4 SRAM 


450-800 


22 


+ 5 V 


MCM5101 


6508 


1024x1 SRAM 


300-460 


16 


-I-5 V 


MCM6508 


6514 


1024 X 1 SRAM 


200-450 


18 


-1-5 V 


MCM65114 


6518 


1024 X 1 SRAM 


300-460 


18 


-H5 V 


MCM6518 


HITACHI 












HM4334P 


1024x4 SRAM 


300-450 


16 


■^5 V 


MCM65114 


HM435101 


256 x 4 CMOS SRAM 


450-800 


22 


-^5 V 


MCM5101 


HM462316EP 


2048 X 8 SROM 


350 


24 


-^5 V 


MCM68A316E 


HM462532 


4096 x 8 EPROM 


450 


24 


■j-5 V 


MCM2532 


HM462708 


1024x8 EPROM 


450 


24 


-»-5 V 


MCM2708 


HM462716 


2048 X 8 


450 


24 


+ 5 V 


MCM2716 


HM46332 


4096 X 8 SROM 


350 


24 


-^5 V 


MCM68A332 


HM46364 


8192x8 SROM 


350 


24 


-»-5 V 


MCM68A364 


MM468A10 


128x8 SRAM 


350 


24 


+ 5 V 


MCM68A10 


HM46630 


1024x8 SROM 


350 


24 


-f5 V 


MCM68A30A 


HM4716 


16,384x1 DRAM 


150-300 


16 


-♦-12. ±5V 


MCM4116 


HM472114A 


1024 X 1 SRAM 


200-450 


18 


-»-5 V 


MCM2114 


HM48016 


2048 X 8 EEPROM 


350 


24 


-»-5 V 


MCM2816 


HM4816 


16,384x1 DRAM 


100-200 


16 


-I-5 V 


MCM4517 


HM4847 


4096 X 1 SRAM 


55-85 


18 


-1-5 V 


MCM2147 


HM4864 


65.536 X 1 DRAM 


150-200 


16 


+ 5W 


MCM6665 


HM6116P 


2048 x 8 CMOS SRAM 


120-200 


18 


+ 5 V 


MCM65116 


HM6147P 


4096x1 CMOS SRAM 


55-70 


18 


-t.5 V 


MCM65147 


HM6148P 


1024x4 CMOS SRAM 


55-85 


18 


+ 5 V 


MCM65148 


INTEL 












2114 


1024x4 SRAM 


200-450 


18 


-»-5 V 


MCM2114 


2114L 


1024x4 SRAM 


200-450 


18 


+ 5 V 


MCM21L14 


2115A 


1024 X 1 SRAM 


45-70 


16 


-»-5 V 


MCM2115A 


2115AL 


1024 X 1 SRAM 


45-70 


16 


-^5 V 


MCM21L15A 


2115H 


1024 X 1 SRAM 


20-35 


16 


+ 5 V 


MCM2115H 


2117 


16,384 X 1 DRAM 


150-300 


16 


-♦-12. ±5V 


MCM4116 


2118 


16.384 X 1 DRAM 


100-200 


16 


+ 5W 


MCM4517 


2 125 A 


1024 X 1 SRAM 


45-70 


16 


+ 5 V 


MCM2125A 


2125AL 


1024 X 1 SRAM 


45-70 


16 


-^5 V 


MCM21L25A 


2125H 


1024x1 SRAM 


20-35 


16 


-h5 V 


MCM2125H 


2147 


4096 X 1 SRAM 


55-100 


18 


-^5 V 


MCM2147 


2147H 


4096 X 1 SRAM 


35-55 


18 


-♦-5 V 


MCM2147H 


2148 


1024x4 SRAM 


70-85 


18 


-^5 V 


MCM2148 


2148H 


1024x4 SRAM 


45-55 


18 


-^5 V 


MCM2148H 


2149H 


1024x4 SRAM 


45-55 


18 


■^5 V 


MCM2149H 


2308 


1024x8 SROM 


350 


24 


-h5 V 


MCM68A308 


231 6A 


2048 X 8 SROM 


350 


24 


-h5 V 


MCM68A316A 


2316E 


2048 X 8 SROM 


350 


24 


+ 5 V 


MCM68A316E 


2332 


4096 x 8 SROM 


350 


24 


-^5 V 


MCM68A332 


2708 


1024x8 EPROM 


450 


24 


-H2, ±5 V 


MCM2708 


2708-1 


1024x8 EPROM 


350 


24 


-H2. ±5 V 


MCM27A08 


2716 


2048 x 8 EPROM 


450 


24 


-^5 V 


MCM2716 


2716-1 


2048 X 8 EPROM 


350 


24 


■♦-5 V 


MCM27A16 


2816 


2048 X 8 EEPROM 


350 


24 


-^5 V 


MCM2816 


INTERSIL 












2114 (IM2114) 


1024 X 4 SRAM 


200-450 


18 


-♦•5 V 


MUM21 14 


IM2147 


4096 X 1 SRAM 


55-85 


18 


-h5 V 


MCM2147 


MK4027 


4096 X 1 DRAM 


150-250 


16 


-H2, ±5V 


MCM4027A 


IM6508 


1024x1 SRAM 


300-460 


16 


-K5 V 


MCM6508 


IM6518 


1024 X 1 SRAM 


300-460 


18 


-h5 V 


MCM6518 


IM7027 


4096 X 1 DRAM 


120-250 


6 


-H2, ±5 V 


MCM4027A 


IM2114L 


1024x4 SRAM 


200-450 


18 


-^5 V 


MCM21L14 


IM4116 


16.384x1 DRAM 


150-300 


16 


+ ^2, ±5V 


MCM4116 


IM7141 


4096 X 1 SRAM 


200-450 


18 


+ 5 V 


MCM6641 


IM7141L 


4096 X 1 SRAM 


200-450 


18 


-K5 V 


MCM66L41 


ITT 

ITT4027 


4096 X 1 DRAM 


120-250 


16 


-H2. ±5 V 


MCM4027A 


ITT4116 


16,384x1 DRAM 


150-300 


16 


-H2, ±5 V 


MCM4116 
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Part NumtMr 


Oroanizatlon 
Dascrlptlon 


Motorola't 
Acc#8s TIma 
(na Max) 


Numbar of 
PIna 


Powar 
Suppllaa 


Motorola PIn-to-PIn 
RaplacanMnt 


MIC 












MIC2316E 


2048 X 8 SROM 


350 


24 


-»-5 V 


MCM68A316E 


MIC2332 


4096 X 8 SROM 


350 


24 


-•-5 V 


MCM68A332 


MOSTEK 












MK2147 


4096 X 1 SRAM 


70-100 


18 


-»-5 V 


MCM2147 


MK2716 


2048 X 8 EPROM 


450 


24 


-».5 V 


MCM2716 


MK4027 


4096 X 1 DRAM 


150-250 


16 


-H2, ±5V 


MCM4027A 


MK4116 


16.384x1 DRAM 


150-300 


16 


-H2. ±5V 


MCM4116 


MK4516 


16.384x1 DRAM 


120-200 


16 


-•-5 V 


MCM4516 


MK4164 


65,536 X 1 DRAM 


150-250 


16 


-»-5 V 


MCM6664 


MKSOOOO 


1024x8 SROM 


350 


24 


-»-5 V 


MCM68A308 


MK31000 


2048 X 8 SROM 


350 


24 


+ 5 V 


MCM68A316A 


MK32000 


4096 X 6 SROM 


350 


24 


-♦-5 V 


MCM68A332 


MK34000 


2048 X 8 SROM 


350 


24 


■►5 V 


MCM68A316E 


MK36000 


8192x8 SROM 


350 


24 


-►5 V 


MCM66A364 


MK36000-4 


8192x8 SROM 


250 


24 


-►5 V 


MCM68B364 


NATIONAL 












MM2114 


1024x4 SRAM 


200-450 


18 


-►5 V 


MCM2114 


MM2147 


4096 X 1 SRAM 


55-85 


18 


-►5 V 


MCM2147 


MM2708 


1024x8 EPROM 


450 


24 


-►12. ±5V 


MCM2708 


MM2716 


2048 X 8 EPROM 


450 


24 


■►5 V 


MCM2716 


MM5235 


8192x8 SROM 


350 


24 


■►5 V 


MCM68A364 


MM5257 


4096 X 1 SRAM 


200-450 


18 


■►5 V 


MCM6641 


MM5257L 


4096x1 SRAM 


200-450 


18 


■►5 V 


MCM66L41 


MM5290 


16,384x1 DRAM 


150-300 


16 


-►12, ±5 V 


MCM4116 


NEOEA 












,*PD414A 


4096x1 DRAM 


150-250 


16 


-►12, ±5V 


MCM4027A 


mPD416 


16,384 X 1 DRAM 


150-300 


16 


■►12, ±5V 


MCM4116A 


mPD2114L 


1024x4 SRAM 


200-450 


18 


■►5 V 


MCM21L14 


MPD2147 


4096 X 1 SRAM 


55-85 


18 


-►5 V 


MCM2147 


mPD2332 


4096 x 8 ROM 


350 


24 


■►5 V 


MCM68A332 


;iPD2716 


2048 X 8 EPROM 


450 


24 


■►5 V 


MCM2716 


^PD4104 


4096 X 1 SRAM 


200-450 


18 


-►5 V 


MCM66L41 


mPD5101 


256 x 4 SRAM 


450-800 


22 


■►5 V 


MCM5101 


mPD6508 


1024x1 SRAM 


300-460 


16 


-►5 V 


MCM6508 


EA2114 


1024x4 SRAM 


200-450 


18 


-►5 V 


MCM2114 


EA2308/8308 


1024x8 SROM 


350 


24 


■►5 V 


MCM68A308 


fiPD or 












EA2316Ay8316A 


2048x8 SROM 


350 


24 


■►5 V 


MCM68A316A 


mPD or 












EA231 60831 6E 


2048 x 8 SROM 


350 


24 


-►5 V 


MCM68A316E 


EA2708 


1024x8 EPROM 


450 


24 


-►12, ±5V 


MCM2708 


mPD or EA2716 


2048 X 8 EPROM 


450 


24 


■►5 V 


MCM2716 


EA8332 


4096 x 8 SROM 


350 


24 


-►5 V 


MCM68A332 


NITRON 












NCe570 


1 28 X (7x9) SROM 


350 


24 


-►5 V 


MCM66700 


NC8571 


1 28 X (7x9) SROM 


350 


24 


■►5 V 


MCM66710 


NC6572 


128 X (7x9) SROM 


350 


24 


-►5 V 


MCM66720 


NC6573 


128 X (7x9) SROM 


350 


24 


-►5 V 


MCM66730 


NC6574 


128x(7x9) SROM 


350 


24 


-►5 V 


MGM66740 


NC6675 


128 X (7x9) SROM 


350 


24 


-►5 V 


MCM66750 


SIQNETICS 












2607 


1024x8 SROM 


350 


24 


■►5 V 


MCM68A308 


2608 


1024x8 SROM 


350 


24 


-►5 V 


MCM68A30A 


2609 


128x(7x9) SROM 


350 


24 


■►5 V 


MCM66700 


2660 


4096 X 1 DRAM 


120-250 


16 


-►12, ±5 V 


MCM4027A 


2614 


1024x4 SRAM 


200-450 


18 


-►5 V 


MCM21L14 


2616 


2048 x 8 SROM 


350 


24 


-►5 V 


MCM68A316E 


2633 


4096 x 8 SROM 


350 


24 


-►5 V 


MCM68A332 


2664 


8192x8 SROM 


350 


24 


-►5 V 


MCM68A364 


2690 


16,384x1 DRAM 


250-350 


16 


-►12, ±5 V 


MCM4116 


2708 


1024x8 EPROM 


450 


24 


-►12, ±5V 


MCM2708 


2716 


2048 x 8 EPROM 


450 


24 


-►5 V 


MCM2716 


4027 


4096 X 1 DRAM 


150-250 


16 


-►12, ±5 V 


MCM4027A 


5101 


256 X 4 SRAM 


450-800 


22 


-►5 V 


MCM5101 
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Pari Numb«r 


Organization 
Datcrlptlon 


Motorola'a 
Accasa TIma 
(na Max) 


Numbar of 
PIna 


Powar 
Suppliaa 


Motorola PIn-to-PIn 
Raplacamant 


SYNERTEK 

SY2114 

SY2147 

SY2316A 

SY2316B 

SY2332 

SY2716 

SY5101 


1024x4 SRAM 
4096 X 1 SRAM 
2048 X 8 SROM 
2048 X 8 SROM 
4096 X 8 ROM 
2048 X 8 EPROM 

Zoo X 4 oHAM 


200-450 

55-85 

350 

350 

350 

450 

Ann Q^V^ 


18 
18 
24 
24 
24 
24 
22 


-•-5 V 
+ 5 V 
-I-5 V 
-»-5 V 
-»-5 V 
-1-5 V 
5 V 


MCM21L14 

MCM2147 

MCM68A316A 

MCM68A316E 

MCM68A332 

MCM2716 

M^MO lU 1 


TEXAS INSTRUMENTS 

TMS2114 
TMS2147 
TMSZolo 
TMS2532 
TMS2708 
TMS2716 
TMS4016 
TMS4044 
TMS4116 
TMS4164 
TMS4732 
TMS4764 


1024x4 SRAM 
4096x1 SRAM 
ZU4o X 0 trnOM 
4096x8 EPROM 
1024x8 EPROM 
2048 X 8 EPROM 
2048x8 SRAM 
4096 X 1 SRAM 
16.384x1 DRAM 
65,536 X 1 DRAM 
4096 X 8 SROM 
8192x8 SROM 


200-450 

55-85 

450 

350-450 
450 
450 
200 

200-450 

150-300 

150-250 

350 

350 


18 
18 
24 
24 
24 
24 
24 
18 
16 
16 
24 
24 


-t-5 V 
+ 5 V 
-f- 5 V 
-•-5 V 

-K12, ±5 V 
-»-12. ±5V 
+ 5 V 
-^5 V 

+ 12, ±5 V 
+ 5 V 
+ 5 V 
-t-5 V 


MCM2114 

MCM2147 

MUMZ7 ID 

MCM2532 

MCM2708 

TMS2716 

MCM4016 

MCM6641 

MCM4116 

MCM6665 

MCM68A332 

MCM68365 


TOSHIBA 

TMM314 

TMM2147 

TC5516P 


1024x4 SRAM 
4096x1 SRAM 
2048 X 8 SRAM 


200-450 

55-85 

200 


18 
18 
24 


■»-5 V 
-•-5 V 
-t-5 V 


MCM2114 
MCM2147 
MCM4016 



Part Number Guide 



Directly 6800 

Generic Part Number Speed Designator — 450 ns MPU Compatible Improved Version 




Memory Prefix Version P = Plastic Memory Prefix No Letter => 450 ns 

L = Side Braze A=<350ns 
C = Cerdip Frit-Seal Ceramic B = s 250 ns 
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MOS Memories 
RAM, EPROM, EEPROM, ROM 
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MCM4027A 



4096-BIT DYNAMIC RANDOM ACCESS MEMORY 

The MCM4027A is a 4096 x 1 bit high-speed dynamic Random 
Access Memory. It has smaller die size than the MCM4027 pro- 
viding improved speed selections. The MCM4027A is fabricated 
using Motorola's highly reliable N-channel silicon-gate technology. 

By multiplexing row and column address inputs, the MCM4027A 
requires only six address lines and permits packaging in Motorola's 
standard 16-pin dual-in-line packages. Complete address decoding is 
done on chip with address latches incorporated. 

All inputs are TTL compatible, and the output is 3-state TTL 
compatible. The MCM4027A incorporates a one-transistor cell 
design and dynamic storage techniques, with each of the 64 row 
addresses requiring a refresh cycle every 2.0 milliseconds. 

• Maximum Access Time = 120 ns - MCM4027AC1 

150 ns - MCM4027AC2 
200 ns - MCM4027AC3 
250 ns - MCM4027AC4 

• Maximum Read and Write Cycle Time = 

320 ns - MCM4027AC1, 02 
375 ns-MCM4027AC3, C4 

• Low Power Dissipation - 470 mW Max (Active) 

27 mW Max (Standby) 

• 3-State Output for OR-Ties 

• On-Chip Latches for Address, Chip Select, and Data In 

• Power Supply Pins on Package Corners for Optimum Layout 

• Industry Standard 16-Pin Package 

• Page-Mode Capability 

• Compatible with the Popular 2104/MK4096/MCM6604 

• Second Source for MK4027 



MOS 

(N CHANNEL, SILICON GATE) 

4096-BIT DYNAMIC 
RANDOM ACCESS 
MEMORY 









C SUFFIX 




(^RIT-SEAL CERAMIC PACKAGE 




CASE 620-06 



PIN ASSIGNMENT 



vbbc 

DinC 
WE 
RABI 
AO 
A2 
All 

vddI 



JVSS 
ICAS 
]Dout 
JCS 

A3 

A4 

A5 

Ivcc 



TRUTH TABLE 



Inputs 


Data Out 


Cycle Power 


Ref 


Function 






C5 




Previous 


Interim 


Present 


L 


L 


L 


L 


Valid data 


High Imp. 


Input data 


Full-operating 


Yes 


Write cycle 


L 


L 


L 


H 


Valid data 


High Imp. 


Valid data (cell) 


Full-operating 


Yes 


Read cycle 


L 


L 


H 


X 


Valid data 


High Imp. 


High Imp. 


Full-operating 


Yes ^ 


Deselected-refresh 


L 


H 


X 


X 


Valid data 


Valid data 


Valid data 


Reduced operating 


Yes 


RAS only-refresh 


H 


L 


X 


1 X 


Valid data 


High Imp. 


High Imp. 


Standby 


No 


Standby -output disabled 


H 


H 


X 


X 


Valid data 


Valid data 


Valid data 


Standby 


No 


Standby -output valid 



H High, L Low, X Don't Care 



DS9464R1/11-78 
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A3 - 

A2 - 

A1 - 

AO - 



RAS Clocks 



Address 
Clocks 




CAS 
Clocks 



Chip Select 
Input Buffer 



Address 
Buffers 
(6) 

Row and 
Column 



BLOCK DIAGRAM 



Row 
Decoder 



Write 
Clocks 



Data In 
Buffer 



Data Out 
Buffer 



Memory Array 



64 Sense Refresh Amplifiers 
Data In/Out Gating 



' Memory Array 



Column Decoder 
(1 of-32) 



1 of 2 
Data Bus 
Select 



OPERATING CHARACTERISTICS 



ADDRESSING 

The MCM4027A has six address inputs (A0-A5) and 
two clock signals designated Row Address Strobe (RAS) 
and Column Address Strobe (CAS). At the beginning of 
a nnemory cycle, the six low order address bits AO through 
A5 are strobed into the chip with RAS to select one of 
the 64 rows. The row address strobe also initiates the tim- 
ing that will enable the 64 column sense amplifiers. After 
a specified hold time, the row address is removed and the 
six high order address bits (A6-A11) are placed on the 
address pins. This address is then strobed into the chip 
with CAS. Two of the 64 column sense amplifiers are 
selected by A1 through A5. A one of two data bus select 
is accomplished by AO to complete the data selection. 
The Chip Select (CS) is latched into the port along with 
the column addresses. 



DATA OUTPUT 

In order to simplify the memory system designed and 
reduce the total package count, the MCM4027A contains 
an input data latch and a buffered output data latch. The 
state of the output latch and buffer at the end of a mem- 
ory cycle will depend on the type of memory cycle per- 
formed and whether the chip is selected or unselected for 
that memory cycle. 

A chip will be unselected during a memory cycle if: 

(1) The chip receives both RAS and CAS signals, 
but no Chip Select signal. 

(2) The chip receives a CAS signal but no RAS 
signal. With this condition, the chip will be 
unselected regardless of the state of Chip 
Select input. 

If, during a read, write, or read-modify-write cycle, 
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the chip is unselected, the output buffer will be in the 
high impedance state at the end of the memory cycle. 
The output buffer will remain in the high impedance state 
until the chip is selected for a memory cycle. 

For a chip to be selected during a memory cycle, it 
must receive the following signals: RAS, CAS, and Chip 
Select. The state of the output latch and buffer of a 
selected chip during the following type of memory cycles 
would be: 

(1) Read Cycle - On the negative edge of CAS, 
the output buffer will unconditionally go to a 
high impedance state. It will remain in this 
state until access time. At this time, the out- 
put latch and buffer will assume the logic 
state of the data read from the selected cell. 
This output state will be maintained until the 
chip receives the next CAS signal. 

(2) Write Cycle - If the WE input is switched to a 
logic 0 before the CAS transition, the output 
latch and buffer will be switched to the state 
of the data input at the end of the access time. 
This logic state will be maintained until the 
chip receives the next CAS signal. 

(3) Read-Modify-Write - Same as read cycle. 



DATA INPUT 

Data to be written into a selected storage cell of the 
memory chip is first stored in the on-chip data latch. 
The gating of this latch is performed with a combination 
of the WE and CAS signals. The last of these signals to 
make a negative transition will strobe the data into the 
latch. If the WE input is switching to a logic 0 in the 
beginning of a write cycle, the falling edge of CAS strobes 
the data into the latch. The data setup and hold times 
are then referenced to the negative edge of CAS. 

If a read-modify-write cycle is being performed, the 
WE input would not make its negative transistion until 
after the CAS signal was enabled. Thus, the data would 
not be strobed into the latch until the negative transistion 
of WE. The data setup and hold times would now be ref- 
erenced to the negative edge of the WE signal. The only 
other timing constraints for a write-type-cycle is that both 
the CAS and WE signals remain in the logic 0 state for a 
sufficient time to accomplish the permanent storage of 
the data into the selected cell. 



INPUT/OUTPUT LEVELS 

All of the inputs to the IV!CM4027A are TTL-compatible, 
featuring high impedance and low capacitance (5 to 7 pF). 
The three-state data output buffer is TTL-compatible and 
has sufficient current sink capability (3.2 mA) to drive 
two TTL loads. The output buffer also has a separate 
VcC P'"^ so that it can be powered from the same supply 
as the logic being employed. 

REFRESH 

In order to maintain valid data, each of the 64 internal 
rows of the MCM4027A must be refreshed once every 2 ms. 
Any cycle in which a RAS signal occurs accomplishes a 
refresh operation. Any read, write, or read-modify-write 
cycle will refresh an entire internally selected row. How- 
ever, if a write or read-modify-write cycle is used to per- 
form a refresh cycle the chip must be deselected to pre- 
vent writing data into the selected cell. The memory can 
also be refreshed by employing only the RAS cycle. This 
refresh mode will not shorten the refresh cycle time; how- 
ever, the system standby power can be reduced by approx- 
imately 30%. 

If the RAS only refresh cycles are employed for an ex- 
tended length of time, the output buffer may eventually 
lose data and assume the high impedance state. Applying 
CAS to the chip will restore activity of the output buffer. 

POWER DISSIPATION 

Since the MCN'i4027A is a dynamic RAM, its power 
drain will be extremely small during the time the chip is 
unselected. 

The power increases when the chip is selected and 
most of this increase is encountered on the address 
strobe edge. The circuitry of the MCM4027A is largely 
dynamic so power is not drawn during the whole time 
the strobe is active. Thus the dynamic power is a function 
of the operating frequency rather than the active duty 
cycle. 

In a memory system, the CAS signal must be supplied 
to all the memory chips to ensure that the outputs of 
the unselected chips are switched to the high impedance 
state. Those chips that do not receive a RAS signal will 
not dissipate any power on the CAS edge except for that 
required to turn off the chip outputs. Thus, in order to 
ensure minimum system power, the RAS signal should be 
decoded so that only the chips to be selected receive a 
RAS signal. If the RAS signal is decoded, then the chip 
select input of all the chips can be set to a logic 0 state. 



Circuit diagrams external to or containing Motorola products are included as a means of illustration only. Complete information 
sufficient for construction purposes may not be fully iikistrated. Although the information herein has been carefully checked and is believed 
to be reliable. Motorola assumes no responsibility for inaccuracies. Information herein does not convey to the purchaser any license under 
the patent rights of Motorola or others. 

The information contained herein is for guidance only, with no warranty of any type, expressed or implied. Motorola reserves the right 
to make any changes to the information and the product(s) to which the information applies and to discontinue manufacture of the 
productis) at any time. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 

RECOMMENDED OPERATING CONDITIONS (Referenced to Vgs - Ground ) 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Notes 


Supply Voltage 


Vdd 


10.8 


12.0 


13.2 


Vdc 


2 


vcc 


Vss 


5.0 


Vdd 


Vdc 


3 


Vss 


0 


0 


0 


Vdc 


2 


Vbb 


-4.5 


-5.0 


-5.5 


Vdc 


2 


Logic 1 Voltage, RAS, CAS, WRITE 


V|HC 


2.4 


5.0 


7.0 


Vdc 


2,4 


Logic 1 Voltage, all inputs except RAS, CAS, WRITE 


V|H 


2.2 


5.0 


7.0 


Vdc 


2, 4 


Logic 0 Voltage, all inputs 


V|L 


-1.0 


0 


0.8 


Vdc 


2,4 


DC CHARACTERISTICS (Vqd - 12 V ' 10%, Vqc - 5.0 V • 10%, Vbb = -5.0 V ^ 10%, Vss - 0 V, Ta = 0 to 70°C.) Notes 1,5 


Characteristic 


Symbol 


Min 


Typ 


Max 


Units 


Notes 


Average Vqd Power Supply Current 


"DDI 






35 


mA 


6 


Vqq PovA/er Supply Current 


•cc 








mA 


7 


Average Vgg Power Supply Current 


>BB 






250 


AiA 




Standby Vqd Power Supply Current 


IdD2 






2 


mA 


9 


Average Vqd Power Supply Current during 
"RAS only" cycles 


'DD3 






25 


mA 


6 


Input Leakage Current (any input) 


l|(L) 






10 


mA 


8 


Output Leakage Current 


•0{L) 






10 


mA 


9, 10 


Output Logic 1 Voltage @ iQ^t ^ -5 mA 


Vqh 


2.4 






Vdc 




Output Logic 0 Voltage @ lout " 3.2 mA 


Vol 






0.4 


Vdc 





NOTES 1 through 11 : 

1. Ta is specified for operation at frequencies to tpc ^ tRc'"^'"^- 
Operation at higher cycle rates with reduced ambient temperatures 
and higher power dissipation is permissible provided that all ac 
parameters are met. 

2. All voltages referenced to Vss 

3. Output voltage will swing from Vss ^° Vqc when enabled, 
with no output load. For purposes of maintaining data in standby 
mode, Vqc may be reduced to Vss without affecting refresh 
operations or data retention. However, the VoH^"^'"^ specifica- 
tion is not guaranteed in this mode. 

4. Device speed is not guaranteed at input voltages greater than 
TTL levels (0 to 5 v). 

5. Several cycles are required after power-up before proper 
device operation is achieved. Any 8 cycles which perform refresh 
are adequate for this purpose. 

EFFECTIVE CAPACITANCE (Full operating voltage and temperature 



6. Current is proportional to cycle rate. Iddi'^^^x) is measured 
at the cycle rate specified by tRc'^^'")- 

7. Iqc depends on output loading. During readout of high level 
data Vcc 'S connected through a low impedance (135 n typ) to 
Data Out. At all other times Iqc consists of leakage currents only. 

8. All dev;ce pins at 0 volts except VgB which is at -5 volts and 
the pin under test which is at -hIO volts. 

9. Output is disabled (high-impedance) and RAS and CAS are 
both at a logic 1. Transient stabilization is required prior to 
measurement of this parameter. 

10. 0 V < Vout ^ +10 V. 

1 1 . Effective capacitance is calculated from the equation: 



C = ^ with AV = 
AV 



3 volts. 



range, periodically sampled rather than 100% tested) Note 11 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance (A0-A5), Djn, CS 
RAS, CAS, WRITE 


Cin(EFF) 


5.0 
10.0 


PF 


Output Capacitance 


Cout(EFF) 


7.0 


PF 



ABSOLUTE MAXIMUM RATINGS (See Notes 1 and 2) 



Rating 


Symbol 


Value 


Unit 


Voltage on Any Pin Relative to Vgg* 


Vm. Vout 


-0.5 to ■^20 


Vdc 


Operating Temperature Range 


Ta 


0 to + 70 


°C 


Storage Temperature Range 


"'"stg 


-65 to +150 


°C 


Output Current (Short Circuit) 


'out 


50 


mAdc 


* (Vss - Vbb > 4.5 V) 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
ARE EXCEEDED. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. Vgg must be applied 
prior to Vqc and Vqq- VgB must also be the last power supply switched off. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 



2-6 



MCM4027A 



AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Read, Write, and Read-Modify-Write Cycles) 



RECOMMENDED AC OPERATING CONDITIONS (Vdd - 12 v • 10%. Vcc ^ 5.0 V • 10%, Vbb -5 0 v • 10%. Vss 0 v, 

Ta - 0 to 70°C.) Notes 1, 5, 12, 18 



Parameter 


Symbol 


MCM4027AC1 


MCM4027AC2 


MCM4027AC3 


MCM4027AC4 


Units 


NotM 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Random Read or Wrrte Cycle Time 


_^_RC — 


320 




320 




375 




375 




ns 


13 


Read Write Cycle Time 


— "p^^ 


320 




320 




375 




375 




ns 


1 3 


Pafle Mode Cycle Time 




160 




1 70 




225 




285 




ns 


13 


Access Time From Row Address Strobe 


'RAC 




1 20 




150 




200 




250 


[15 




Access Time From Column Address Strobe 






80 




100 




135 




165 


ns 


15, 16 


Output Buffer and Turn-Otf Delay 


'OFF 




35 




40 




50 




60 


ns 




Row Address Strobe Precharge Time 




100 




100 




120 




120 




ns 




Row Address Strobe Pulse Width 


— r-- — 


120 


10.000 


150 


10.000 


200 


10.000 


250 


10.000 


ns 




Row Address Strobe Hold Time 




80 




100 




135 




165 




ns 




Column Address Strobe Pulse Width 


CAS 


80 




100 




135 




165 




ns 




Column Address Strobe Hold Time 


'CSH 


120 




150 




200 




250 




ns 




Row to Column Strobe Lead Time 


'RCD 


15 


40 


20 


50 


25 


65 


35 


85 


ns 


17 


Row Address Setup Time 




0 




0 




0 




0 




ns 




Row Address Hold Time 


'RAH 


15 




20 




25 




35 




ns 




Column Address Setup Time 


'ASC 


5 




10 




-10 




10 




ns 




Column Address Hold Time 


'CAH 


40 




45 




55 




75 




ns 




Column Address Hold Time Referenced to RA5 


'AR 


80 




95 




120 




160 




ns 




Chip Select Setup Time 


'CSC 


0 




■10 




■10 




10 




ns 




Chip Select Hold Time 


•CH 


40 




45 




55 




75 




ns 




Chip Select Hold Time Referenced to RA^ 


'CHR 


80 




95 




120 




160 




ns 




Transition Time Rise and Fall 


'T 


3 


35 


3 


35 


3 


50 


3 


50 


ns 


18 


Read Command Setup Time 


'RCS 


0 




0 




0 




0 




ns 




Read Command Hold Time 


'RCH 


0 




0 




0 




0 




ns 




Write Command Hold Time 


VVCH 


40 




45 




55 




75 




ns 




Write Command Hold Time Referenced to RAS 


'WCR 


80 




95 




120 




160 




ns 




Write Command Pulse Width 


'WP 


40 




45 




55 




75 




ns 




Write Command to Row Strobe Lead Time 


'RWL 


50 




50 




70 




85 




ns 




Write Command to Column Strobe Lead Time 


'CWL 


50 




50 




70 




85 




ns 




Data in Setup Time 


•ds 


0 




0 




0 




0 




ns 


19 


Data in Hold Time 


'DH 


40 




45 




55 




75 




ns 


1? 


Data in Hold Time Referenced to Sa5 


'dhr 


80 




95 




120 




160 




ns 




Column to Row Strobe Precharge Time 


'CRP 


0 




0 




0 




0 




ns 




Column Precharge Time 


"CP 


60 




60 




80 




110 




ns 




Refresh Period 


'rfsh 




2 




2 




2 




2 


ms 




Write Command Setup Time 


'WCS 


0 




0 




0 




Q 




ns 




to WRITE Delay 


'CWD 


60 




60 




80 




90 




ns 


20 


RAS to WRITE Delay 


'RWD 


100 




110 




145 




175 




ns 


20 


Data Out Hold Time 


'DOH 


10 




10 




10 




10 









NOTES 12 through 20: 

12. AC measurements assume tj = 5 ns. 

13. The specifications for tRc^"^'"' tR\/vc(min) are used only 
to indicate cycle time at which proper operation over the full 
temperature range (0°C < T/y < 70°C) is assured. 

14. Assumes that tpcD ^ tRCD^^^^^^ 

15. Assumes that tRCD ^ ^RCD 

16. Measured with a load circuit equivalent to 2 TTL loads and 
100 pF. 

17. Operation within the tRCD(max) limit insures that tp/^Q(max) 
can be met. tRCD^^^^x) is specified as a reference point only; if 
tRCD is greater than the specified tRcolmax) limit, then access 
time is controlled exclusively by t^/^Q. 



18. \/|Hc(n^'") V|H(min) and Vn_(max) are reference levels for 
measuring timing of input signals. Also, transition times are 
measured between V|nc or Vih and V|l. 

19. These parameters are referenced to CAS leading edge in 
random write cycles and to WRITE leading edge in delayed write 
or read-modify write cycles. 

20. tyvcS' ^CWD' ^RWD restrictive operating para- 
meters. They are included in the data sheet as electrical charac- 
terisitcs only: If t\/\/cs ^ tyvcS^"^'")' cycle is an early write 
cycle and Data Out will contain the data written into the selected 
cell. If tcwD ^ ^CWD^"^'") ^nd tpy^D ^ tRyyD(min), the cycle is 
a read-write cycle and Data Out will contain data read from the 
selected cell. If neither of the above sets of conditions is satisfied, 
the condition of Data Out (at access time) is indeterminate. 
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Vol 
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PAGE MODE READ CYCLE 
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A A A A A A 
Hex 5 4 3 2 1 0 



ro 



3E H H H H H L 
3F H H 
3D L H 
3C H L L 
3A L H L 
3B H H 
39 L H 
38 H L L L 

36 L H H L 

37 H H 
35 L H 
34 H L L 

32 L H L 

33 H H 
31 L H 
30 H L L L L 


383E 3830 
003 E 0030 


303E 3030 
083E 0830 


283E 2830 
103E 1030 


203E 2030 
183E 1830 


2E L H H H L 
2F H H 

20 L H 
2C H L L 
2A L H L 
2B H H 
29 L H 
28 H L L L 

26 L H H L 

27 H H 
25 L H 
24 H L L 

22 I. H L 

23 H H 

21 L H 
20 H L L L L L 


382E 3820 
002E 0020 


302E 3020 
082E 0820 


i i 


202E 2020 
182E 1820 


IE L H H H H L 
IF H H 
ID L H 
1C H L L 
1A L. H L 
IB H H 
19 L H 
18 H L L L 

16 L H H L 

17 H H 
15 L H 
14 H L L 

12 L H L 

13 H H 
11 L H 
10 H L L L L 


381E 3810 
001E 0010 


301E 3010 
08 IE 0810 


28 IE 2810 
101E 1010 


201E 2010 
181E 1810 


OE L H H H L 
OF H H 
OD L H 
OC H L L 
OA L H L 
OB H H 
09 L H 
08 H L. L L 

06 L L L H H L 

07 L L L H H H 
05 L L L H L H 
04 L L L H L L 

02 L L L L H L 

03 L L L L H H 
01 L L L L L H 
00 L L L L L L 


380E 3800 
OOOE 0000 


300E 3000 
080E 0800 


1 1 

i 1 


200E 2000 
180E 1800 




r-i-Iirriii-riirrii 
i-r-Iirriirriirrii 
rt-jirriir-riirrii 
ri-lli-riiiirt-iirr 
i-riiiif-rrriiiif-r 
i-Iirriirrii.-riir- 


ri-iirriirr-iirrii 
rriirrjiri-iii-rii 
Iirriirriir-riirr 
rr-iirriiiirrxirr 
rriiiirrt-riiiirr 
r-IIi-riirriirrj. ir 


rriirriirriirrii 
Ili-riirriiri-iirr 
rriir-r-jirriirrii 
i-riirriiiiri-jirr 
rriiiirrrriiiirr 
|-Ilrrii(-riirriir 


r-riir-riirriirrii 
Xli-i-Iirriirriiri- 
lirrxxrr-xirrxxi-r 
rrxxrrxxxxrrxxrr 
rrxxxxrrrrxXXXrr 
rxxrrxxrrxxrrxxr 



01 > 

w> 



® 



MOTOROLA 



16,384-BIT DYNAMIC RANDOM ACCESS MEMORY 

The MCM4116B is a 16,384-bit, high-speed dynamic Random 
Access Memory designed for high-performance, low-cost 
applications in mainframe and buffer memories and peripheral 
storage. Organized as 16,384 one-bit words and fabricated using 
Motorola's highly reliable N-channel double-polysilicon technology, 
this device optimizes speed, power, and density tradeoffs. 

By multiplexing row and column address inputs, the MCM41 1 6B 
requires only seven address hnes and permits packaging in 
Motorola's standard 16-pin dual in-line packages. This packaging 
technique allows high system density and is compatible with widely 
available automated test and insertion equipment. Complete 
address decoding is done on chip with address latches incorporated. 

All inputs are TTL compatible, and the output is 3-state TTL 
compatible. The data output of the MCM41 1 6B is controlled by the 
column address strobe and remains valid from access time until the 
column address strobe returns to the high state. This output scheme 
allows higher degrees of system design flexibility such as common 
input/output operation and two dimensional memory selection by 
decoding both row address and column address strobes. 

The MCM4116B incorporates a one-transistor cell design and 
dynamic storage techniques, with each of the 128 row addresses 
requiring a refresh cycle every 2 milliseconds. 

• Flexible Timing with Read-Moaify-Write, RAS-Only Refresh, and 
Page-Mode Capability 

• Industry Standard 16-Pin Package 

• 16,384 X 1 Organization 

• ±10% Tolerance on All Power Supplies 

• All Inputs are Fully TTL Compatible 

• Three-State Fully TTL-Compatible Output 

• Common I/O Capability When Using "Early Write " Mode 

• On-Chip Latches for Addresses and Data In 

• Low Power Dissipation — 463 mW Active, 20 mW Standby (Max) 

• Fast Access Time Options ! 50 ns — MCM41 1 6BP-1 5, BC-15 

200 ns — MCM4116BP-20, BC-20 
250 ns - MCM41 16BP-25, BC-25 
300 ns — MCM41 1 6BP-30, BC-30 

• Easy Upgrade from 16-Pin 4K RAMs 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Voltage on Any Pin Relative to Veg 


Vin- Vout 


-0.5 to +20 


V 


Operating Temperature Range 


Ta 


0 to +70 


OC 


Storage Temperature Range 


^stg 


-65 to +150 


°C 


Power Dissipation 


Pd 


1.0 


w 


Data Out Current 


'out 


50 


mA 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS sre ex- 



ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could ajfect device reliability. 



MCM4116B 



MOS 

(NCHANNEL) 

16,384-BIT DYNAMIC 
RANDOM ACCESS 
MEMORY 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 620 



PIN ASSIGNMENT 




PIN NAMES 


A0-A6 


' Address Inputs 


CAS 


Column Address Strobe 


D 


Data In 


0 


Data Out 




Row Address Strobe 


W 


Read/Write Input 


vbb 


Power (-5 V) 


vcc 


Power ( + 5 V) 


Vdd 


Povyer(+ 12 V) 


vss 


Ground 



This device contains circuitry to protect the 
inputs against danrtage due to high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 
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MCM4116B 



BLOCK DIAGRAM 




DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 
RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Notes 


Supply Voltage 


Vdd 


10.8 


12.0 


13.2 


V 


1 




vcc 


4.5 


5.0 


5.5 


V 


1.2 




vss 


0 


0 


0 


. V 






Vbb 


-4.5 


-5.0 


-5.5 


V 




Logic 1 Voltase, RAS. CAS. WRITE 


V|HC 


24 




7.0 


V 




Logic 1 Voltage, all inputs except RAS, CAS. WRITE 


V|H 


2.4 




7.0 


V 




Logic 0 Voltage, all inputs 


V|L 


-1.0 




0.8 


V 





DC CHARACTERISTICS (VpD 12V -10%.Vcc 5.0 V 10%.Vbb -5.0V 10%,Vss OV. Ta Oiu70°C.) 



Characteristic 


Symbol 


Mm 


Max 


Units 


Notes 


Average Vqd Power Supply Current 


'DDI 




35 


mA 


4 


Vcc Power Supply Current 


'CC 






mA 


5 


Average VpB Power Supply Current 


'BB1,3 




200 


mA 




Standby Vgg Power Supply Current 


■BB2 




100 


pA 




Standby Vqq Power Supply Current 


'DD2 




1.5 


mA 


6 


Average Vqq Power Supply Current during "RAS only" cycles 


'DD3 




T 


mA 


4 


Input Leakage Current (any input) 


'l(L) 




10 


mA 




Output Leakage Current 


'O(L) 




10 


mA 


6, 7 


Output Logic 1 Voltage @ Iqui " -5 nriA 


VOH 


2.4 




V 


2 


Output Logic 0 Voltage @ lout = ^ 2 mA 


Vol 




0.4 


V 





NOTES: 

1. All voltages referenced to Vss must be applied before and removed after other supply voltages 

2. Output voltage will swing from Vgg to Vqq under open circuit conditions. For purposes of maintaining data m power down mode, Vq 
may be reduced to V33 without affecting refresh operations. \/Q|^(min) specification is not guaranteed m th'S mode 

3. Several cycles are required after power up before proper device operation is achieved Any 8 cycles which pertprm refresh are adcciuate. 

4. Current is proportional to cycle rate; maximum current is measured at the fastest cycle rate 

5. \qq depends upon output loading. The V^c supply is connected to the output buffer only. 

6. Output is disabled (open-circuit) when CAS is at a logic 1 
7 0 V < Vout < + 5 5 V. 

CAPACITANCE (f= 1.0 MHz, Ta = 25°C. Vcc = 5 V. periodically sampled rather than 100% tested) I See Note 8) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Notes 


Input Capacitance (A0-A5), D,n 


C|l 


40 


50 


pF 


9 


Input Capacitance RAS, CAS, WRITE 


C|2 


80 


10 


PF 


9 


Output Capacitance (Dqui) 


Co 


5.0 


7.0 


pF 


7, 9 
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AC OPERATING CONDITIONS AND CHARACTERISTICS (See Notes 3, 9. 14) 
READ, WRITE, AND READ-MODIFY-WRITE CYCLES 

(VpD = 12 V \ 10%, Vcc = 5 0 V i 10%, VbB = -5-0 V ^ 10%. VsS = 0 V. Ta = 0 to 70"C.) 



Parameter 


Symbol 


MCM4116B 15 


MCM4116B-20 


MCM4116B-26 


MCM4116B 30 


Units 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Random Read or Write Cycle Time 


tRC 


375 


- 


375 


- 


410 


- 


480 


■ - 


ns 




Read Write Cycle Time 


tRWC 


375 


- 


375 


- 


515 


- 


660 


- 


ns 




Access Time from Row Address Strobe 


tRAC 




150 




200 




250 




300 


ns 


10. 12 


Access Time from Column Address Strobe 


tCAC 


-r- 


100 




135 




165 




200 


ns 


11, 12 


Output Buffer and Turn-off Delay 


tQFF 


0 


50 


0 


50 


0 


60 


0 


60 


ns 


17 


Row Address Strobe Precharge Time 


tRP 


100 


- 


120 


- 


150 


- 


180 


- 


ns 




Row Address Strobe Pulse Width 


tRAS 


150 


10.000 


200 


10.000 


250 


10,000 


300 


10,000 


ns 




Column Address Strobe Pulse Width 


tCAS 


100 


10,000 


135 


10,000 


165 


10,000 


200 


10,000 


ns 




Row to Column Strobe Lead Time 


tRCD 


20 


50 


25 


65 


35 


85 ' 


60 


100 


ns 


13 


Row Address Setup Time 


^ASR 


0 




0 




0 




0 




ns 




/Row Address Hold Time 


tR AH 


20 


_ 


?5 


_ 


35 


_ 


60 


_ 


ns 




Column Address Setup Time 


^ASC 


-10 




-10. 




-10 




-10 




ns 




Column Address Hold Time 




45 




55 




75 




100 




ns 




Column Address Hold Time 
Referenced to RAS 


^AR 


95 




120 




160 




200 




ns 




Transition Time (Rise and Fall) 


tT 


3.0 


35 


3.0 


50 


3.0 


50 


3.0 


50 


ns 


14 


Read Command Setup Time 


tRCS 


0 


- 


0 


- 


0 


- 


0 


- 


ns 




Read Command Hold Time 


tRCH 


0 


- 


0 


- 


0 


- 


0 


- 


ns 




Write Command Hold Time 


tWCH 


45 


- 


55 


- 


75 


- 


100 


- 


ns 




Write Command Hold Time 
Referenced to RAS 


tWCR 


95 


- 


120 


- 


160 


- 


200 


- 


ns 




Write Command Pulse Width 


twp 


45 




55 




75 




100 




ns 




Write Command to Row Strobe Lead Time 


tRWL 


60 




80 




100 




180 




ns 




Write Command to Column Strobe 
Lead Time 


^CWL 


60 




80 




100 




180 




ns 




Data in Setup Time 


tDS 


0 




0 




0 




0 




ns 


15 


Data in Hold Time 


^DH 


45 




55 




75 




100 




ns 


15 


Data in Hold Time Referenced to RAS 


tDHR 


95 




120 




160 




200 




ns 




Column to Row Strobe Precharge Time 


tCRP 


-20 




-20 




-20 




-20 




ns 




RAS Ho\d Time 


tRSH 


100 




135 




165 




200 




ns 




Refresh Period 


tRFSH 




2.0 




2.0 




2.0 




2.0 


ms 




WRITE Command Setup Time 


twcs 


-20 




-20 




-20 




-20 




ns 




CAS to WRITE Delay 


tCWD 


70 




95 




125 




180 




ns 


16 


RAS to WRITE Delay 


tRWD 


120 




160 




210 




280 




ns 


16 


CAS Precharge Time (Page mode cycle only) 


tCP 


60 




80 




100 




100 




ns 




Page Mode Cycle Time 


tpc 


170 




225 




275 




325 




ns 




CAS Hold Time 


tCSH 


150 




200 




250 




300 




ns 





NOTES: (continued) 



8. Capacitance measured with a Boonton Meter or effective capacitance calculated from the etjuation C 

9. AC measurements assume tj = 5.0 ns. 

10. Assumes that XfUQQ t t j «i tRCD (f^iax). . 

1 1 . Assumes that tpcD *T ^HCD ^friax). 

12. Measured with a load circuit equivalent to 2 TTL loads and 100 pF. 

13. Operation within the tRCD (max) limit ensures that tRAC <max) can be met. tRCD (f^ax) is specified as a reference point only; if tpcD 
is greater than the specified tRco (nr>ax) limit, then access time is controlled exclusively by tcAC- 

V|HC (niin) or V|h (min) and V|l (max) are reference levels for measuring timing of input signals. Also, transistion times are measured 
between Vmc V|h and Vil. 

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-modify- 
write cycles. > 

16. tyycs. tCWD and tpvVD are not restrictive operatmg parameters. They ere included in the data sheet as electrical characteristics only: If 
^WCS ^ ^\NCS (rnin). the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) throughout the 
entire cycle; If t^WD ^ ^CWD (friin) and tR\/\/D ^ tRWD (^lin), the cycle is a read-write cycle and the data out will contain data read from 
the selected cell; If neither of the above sets of conditions is .satisfied the condition of the data out (at access time) is indeterminate. 

17. Assumes that t^Rp > 50 ns. 
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MCM4116B 



READ CYCLE TIMING 



V|L 



V|H 
V|L 



ADDRESSES 



Q (Data Out) 



tRAH 



Row 
Address 




Column 
Address 



- ^RSH - 

- »CAS 




J 



^CAC- 



High Z 



tRP 

tcRP - 



u' V 



WRITE CYCLE TIMING 



ADDRESSES 



D (Data In) 



^RAS 



Row 
Address 



^CAS - 



Column 
Address 



^WCS I I 



*CWL - 



I I 



-| ^RWL- 



Valid 
Data 



Z 



^CP 



1 



\ 



Vqh 

Q (Data Out) w . " 



High Z 
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MCM4116B 



READ-WRITE/READ-MODI FY WRITE CYCLE 



ADDRESSES 



- *RWC - 



Row 
Address 



-| — ^CSH 



tRSH 



Column 
Address 



Q (Data Out) 



D (Data In) 



Vqh 



I I 




-^CWL — 
- ^RWL- 



»RP • 

•-»CRP-« 



I 

— J- f^^OFF 



Valid 
Data 



.os^.JI:°% 



Valid 
Data 2 ^ 



i 6\AAAAAAAAAAAAAAAAAAA/ 



RAS ONLY REFRESH TIMING 



Not«: CAS - V|HC. WRITE = Don't Cart 



ADDRESSES 



Row 
Address 



Q (Data Out) 



-High Z - 
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MCM4116B 



PAGE MODE READ CYCLE 
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MCM4116B 



MCM4116B BIT ADDRESS MAP 



Row Address A6 A5 A4 A3 A2 A1 AO 
Column Address A6 A5 A4 A3 A2 A1 AO 



□ 



0 = potential well filled 
with electrons 



iiiiiiili 



1 = potential well filled 
with electrons 



Column Addresses 
Hex Dec A6 A5 A4 A3 A2 A1 AO 



76 118 1 1 1 

77 119 1 1 1 



17 
14 



12 
13 



IB 27 

18 24 

19 25 
OE 14 

OC 12 

OD 13 



0 110 
0 111 



0 0 
0 0 
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MOTOROLA 



MCM4517 



Advance Information 



16,384-BIT DYNAMIC RAM 

The MCM4517 is a 16,384-bit, high-speed, dynamic Random-Access 
Memory. Organized as 16,384 one-bit words and fabricated using 
HMOS high-performance, N-channel, silicon-gate technology. This 
new breed of 5-volt only dynamic RAM combines high performance 
with low cost and improved reliability. 

By multiplexing row- and column-address inputs, the MCM4517 re- 
quires only seven address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is don e on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM4517 incorporates a one-transistor cell design and dynamic 
storage techniques. 

• Organized as 16,384 Words of 1 Bit 

• Single -»-5 Volt Operation 

• Fast 100 ns Operation 

• Low Power Dissipation: 

150 mW Maximum (Active) 
14 mW Maximum (Standby) 

• Maximum Access Time 

MCM4517-10 - 100 ns 
MCM4517-12 - 120 ns 
MCM4517-15 - 150 ns 
MCM4517-20 - 200 ns 

• Three-State Data Output 

• Internal Latches for Address and Data Input 

• Early-Whte Common I/O Output Capability 

• 64K Compatible 128-cycle, 2 ms Refresh 

• RAS-only Refresh Mode 

• CAS Controlled Output 

• Upward Pin Compatibility from the 16K RAM (MCM4116) to the 64K 
RAM (MCM6664) 

• Allows Negative Overshoot Vn_ Min= - 2 V 

• Hidden RAS Only Refresh Capability 



MOS 

(N-CHANNEL, SILICON-GATE) 

16,384-BIT 
DYNAMIC RAM 









CERAMIC PACKAGE 




CASE 620-06 


16 ! ^1 ][ 1 


ID" p SUFFIX 




PLASTIC PACKAGE 




CASE 648-06 



BLOCK DIAGRAM 



Column 
Sense 



Dale 
Butler 



-VDD 

-vss 



PIN ASSIGNMENT 



N/CC 
D [ 
Wl 
i 

AO I 
A2 I 6 
A1 I 7 
Vcc I 8 



11 



16 3 Vss 
15 1 
14 ] Q 
13 1 A6 
12 J A3 
] A4 
10 1 A5 
9 1 N/C 



PIN NAMES 

A0-A6 Address Input 

D Data In 

Q. Data Out 

W... Read/Write Input 

RAS Row Address Strobe 

CAS Column Address Strobe 

Vcc Power (->-5 V) 

Vss Ground 



This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields; however, it is advised that nor- 
mal precautions be taken to avoid application of 
any voltage higher than maximum rated voltages 
to this high-impedance circuit. 



ADI836R1/11-80 
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MCM4617 



ABSOLUTE MAXIMUM RATINGS (See Notel 



Rating 


Symbol 


Value 


Unit 


Voltage on Any Pm Relative to Vss 


Vin, Vout 


-2 to +7 


Vdc 


Operating Temperature Range 


Ta 


0 to +70 


"C 


Storage Temperature Range 


"■"stg 


-65 to + 150 


°C 


Power Dissipation 


pd 


1.0 


W 


Data Out Current 


'out 


50 


mA 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 



FIGURE 1 - OUTPUT LOAD 

5 V 



970 n 



100pF-_ >12kft 



* Includes Jig Capacitance — 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full Operating Voltage and Temperature Range Unless Otherwise Noted.) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Notes 


Supply Voltage 


vcc 
vss 


4.5 
0 


5.0 
0 


5.5 
0 


V 


1 


Logic 1 Voltage, All Inputs 


V|H 


2.4 




Vcc+1 


V 


1 


Logic 0 Voltage, All Inputs 


V|L 


-2.0 




0.8 


V 


1 



DC CHARACTERISTICS 



Characteristics 


Symbol 


Min 


Typ 


Max 


Units 


Notes 


Vcc Supply Current (Standby) 


'CCI 




1.2 


2.5 


mA 


5 


Vcc Supply Current (Operating) 














4517-10, tRC = 225 






22 


27 






4517-12, tRC = 250 


ICC2 




20 


25 


mA 


4 


4517-15. tRC = 300 






18 


23 






4517-20. tRC = 350 






16 


21 






Vcc Supply Current (RAS-Only Cycle) 














4517-10. tRc = 225 






14 


18 






4517-12, tRC = 250 


ICC3 




12 


16 


mA 


4 


4517-15. tRC = 300 






11 


14 






4517-20. tRc = 350 






10 


12 






Vcc Standby Current (Standby, Output Enable) (CAS at V|l, RAS at V|h) 


ICC4 




2.5 


5 


mA 




Input Leakage Current (Any Input) 


'l(L) 






10 


mA 




Output Leakage Current (0^Vout^5.5) (CAS at Logic 1) 


•0(L) 






10 


mA 




Output Logic 1 Voltage@lout= -4 mA 


VOH 


2.4 






V 




Output Logic 0 Voltage@lout = 4 nnA 


Vol 






0.4 


V 





AC OPERATING CONDITIONS AND CHARACTERISTICS 

(See Notes 2, 3. 9. 14 and Figure 1) (Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 

RECOMMENDED AC OPERATING CONDITIONS 



Parameter 


Symbol 


MCM4617-10 


MCM4617-12 


MCM4616-1& 


MCM4617-20 


Unh 


Notes 




Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Random Read or Write Cycle Time 


tRC 


225 




250 




300 




350 




ns 


8, 9 


Read-Modify-Write Cycle Time 


tRWC 


235 




270 




320 




365 




ns 


8. 9 


Access Time from Row Address Strobe 


tRAC 




100 




120 




150 




200 


ns 


10. 12 


Access Time from Column Address Strobe 


tQAC 




60 




75 




95 




120 


ns 


11, 12 


Output Buffer and Turn-Off Delay 


tOFF 


0 


30 


0 


35 


0 


40 


0 


50 


ns 


18 


Row Address Strobe Precharge Time 


tRP 


100 




110 




125 




150 




ns 




Row Address Strobe Pulse Width 


tRAS 


100 


10000 


120 


10000 


150 


10000 


200 


10000 


ns 




Column Address Strobe Pulse Width 


tCAS 


60 


10000 


75 


10000 


96 


10000 


120 


10000 


ns 




Row to Column Strobe Lead Time 


tRCD 


25 


40 


25 


45 


25 


55 


20 


80 


ns 


13 


Row Address Setup Time 


tASR 


0 




0 




0 




0 




ns 




Row Address Hold Time 


tRAH 


15 




15 




20 




25 




ns 




Column Address Setup Time 


^ASC 


0 




0 




0 




0 




ns 




Column Address Hold Time 


tCAH 


40 




45 




56 




60 




ns 




Column Address Hold Time Referenced to RAS 


tAR 


80 




90 




110 




140 




. ns 




Transition Time (Rise and Fall) 


tT 


3 


50 


3 


50 


3 


50 


3 


50 


ns 


6 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(See Notes 2, 3, 9, 14 and Figure 1) 
(Read, Write, and Read-Modify- Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 



Parameter 


Symbol 


MCM4617-10 


MCM4617-12 


MCM4617-16 


MCM4617-20 


UnH 


NotM 




Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Command Setup Time 


^RCS 


Q 




Q 




Q 




n 




ns 




Read Command Hold Time 


tRPU 


0 




0 




0 




0 




ns 


14 


Read Command Hold Time Referenced to RAS 


tRPH 


20 




25 




35 




40 






14 


Write Command Hold Time 


^WCH 


40 




45 




55 




60 




ns 




Write Command Hold Time Referenced to RAS 


^WCR 


90 




100 




120 




140 




ns 




Write Command Pulse Width 


tWP 


» 




35 




40 




45 




ns 




Write Command to Row Strobe Lead Time 


tRWL 


40 




45 




50 




56 




ns 




Write Command to Column Strobe Lead Time 


tCWL 


40 




45 




50 




55 




ns 




Data in Setup Time 


tDS 


0 




0 




0 




0 




ns 


15 


Data in Hold Time 


tDH 


40 




45 




55 




60 




ns 


15 


Data in Hold Time Referenced X" RAS 


tDHR 


80 




90 




110 




140 




ns 




Column to Row Strobe Prpcharge Time 


^CRP 


0 




0 




0 




0 




ns 




RAS" Hold Time 


tRSH 


60 




75 




95 




120 




ns 




Refresh Period 


^RFSH 




2.0 




2.0 




2.0 




2.0 


ms 




Write Command Setup Time 


twcs 


0 




0 




0 




0 




ns 


16 


CA5 to WRITE Delay 


tCWD 


50 




60 




75 




80 




ns 


16 


to WRITE Delay 


tRWD 


90 




110 




140 




160 




ns 


16 ' 


CAS Hold Time 


tCSH 


100 




120 




150 




200 




ns 




CA^ Precharge, Non Page Mode 


tCPN 


30 




35 




40 




50 




ns 





CAPACITANCE (f = 1.0 MHz, Ta = 25*'C, Vcc= +5 V. Periodically sampled rather than 100% tested.) 



Parameter 


Symbol 


Typ 


Max 


Units 


NotM 


Input Capacitance (A0-A6), Djp 




4.0 


5.0 


PF 


7 


Input Capacitance RAS, CAS, WRITE 


C|2 


5.0 


7.0 


PF 


7 



NOTES: 1. All voltages referenced to Vgs. 

2. V|H min and V|l max are reference levels for measuring timing of input signals. Transition times are measured between V|h and 

V|L 

3. An initial pause of 100 is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed. 

4. Current is a function of cycle rate and output loading; ma.ximum current is measured at the fastest cycle rate with the output 
open. 

5. Output is disabled (open-circuit) and RAS and CAS are both at a logic 1. 

6. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig- 
nals must transmit between V|h and V|l (or between V||_ and Vm) in a monotonic manner. 

7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C= tt^ 

8. The specifications for tRc (min), and tRWC (min) are used only to indicate cycle time at which proper operation over the full tem- 
perature range (0*CiTAs70''C) is assured. 

9. AC measurements assume \j = 5.0 ns. 

10. Assumes that tRCD^^RCD (Max) 

11. Assumes that tRCD^^RCD 'Max) 

12. Measured with a current load equivalent to 2 TTL loads (-»-200 ^A, -4 mA) and 100 pF (Voh = 2.0 V, VoL = 0.8 V). 

13. Operation wjthin the tRCD (max) limit ensures that tRAC (max) can be met. tRCD (nnax) is specified as a reference point only; if 
tRCD is greater than the specified tRCD ^rnax) limit, then access time is controlled exclusively by tCAC- 

14. Either tRRH or tRCH fr^ust be satis fied f or a read cycle. 

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read- 
modify- write cycles. 

16. tyvcS' ^CWD' ^RWD restrictive operating parameters. They are included in the data sheet as electrical characteri- 
istics only: if tyvcS^^WCS (T^in), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) 
throughout the entire cycle; if tcwD ^ ^CWD '^'"* ^nd tRwo ^ tRWD (min) , the cycle is a read-whte cycle and the data out will 
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at 
access time) is indeter minate. 

17. Addresses, data-i n an d WRITE are don't care. Data-out depends on th6 state of C AS. If CAS remains low, the p reviou s output 
will remain valid. CAS is allowed to make an active to inactive transition during the RAS-only refresh cycle. When CAS is brought 
high, the output will assume a high-impedance state. 

18. toff (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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R AS-ONLY REFRE SH CYCLE 

(Data-in and Write are Don't Care. CAS is HIGH) 




READ-WRITE/ READ-MODIFY- WRITE CYCLE 
V|H 



CA5 



V|L 



V|H 
V|L 



-tRCD- 



-tCAS- 



V|H ' 
V|L 



^ASR~M^ — M^ASCM ^^CAH^ 



Q (Data Out) 



D (Data In) 



V|L 



VQH 
VOL 



1 1 



tRCS- 




•tRWD- 



-tCWD- 



• High Z 



-<RAC- 



3 



V|H 



-ICWL- 
-tRWL- 



tRP 
^tCRP^ 



7 \ 



Valid 
Data 



tOS- 



• tOFF 



tDH 



Valid 
Data 



HIDDEN RAS-ONLY REFRESH CYCLE (Sm 18) 

Memory Cycle - 



/ 



\ 



Addresses Y\AX f^o^ X Column 



WRITE 



0 (Data Out) • 



- Refresh Cycle - 



Valid Data 
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MCM4516 



D I 2 
W I 3 
RASI 4 
AO I 5 
A2[ 6 
All 7 

vcct 



8 



16 1 Vss 
1 CAS 
1 Q 
J A6 
J A3 
1 A4 
1 A5 
I N/C 



MCM6633 

M/c* ifiT^^neb Vss 



D [ 2 
W I 3 
RAS I 4 
AOC 5 
A2I 6 
Al I 7 



8 



l^'l-CAS 
14 3 Q 
13 1 A6 
12 I A3 
11 1 A4 
10 1 A5 
9 1 A7 



PIN ASSIGNMENT COMPARISON 

MCM4517 



N/C ( 
D[ 
W[ 

RAS I 
AO I 
A2I 
Al I 

vcci 




MCM6664 



D[ 2 
Wl 3 

RA§ [ 4 
AO I 5 
A2I 6 
Al I 7 

Vcc C 8 



16 J Vss 
15 I CAS 
14 IQ 
13 1 A6 
12 I A3 
11 1 A4 
10 1 A5 
9 1 A7 



PIN VARIATIONS 



REFRESH I !• 



DC 

WI 
RA?I 

AO I 

A2[ 

All 
Vcc I 8 



3 Vss 
3CAS 
3Q 



13 ] A6 
12 3 A3 
11 3 A4 
10 3 A5 
9 3 A7 



MCM6665 

N/c-ijT#V->n6bvss 



D [ 2 
Wt 3 

RA^r 4 
AO! 5 
A2( 6 
Al I 7 

Vcc I 8 



3CAS 
I Q 



13 3 A6 
12 3 A3 
11 3 A4 
10 3 A5 
9 3 A7 



Pin Number 


MCM4116 


MCM4616 


MCM4517 


MCM6632 


MCM6663 


MCM6664 


MCM6666 


1 


Vbb<-5 V) 


REFRESH 


N/C 


REFRESH 


N/C* 


REFRESH 


N/C* 


8 


Vdd<+12 V) 


vcc 


Vcc 


vcc 


Vcc 


Vcc 


Vcc 


9 


Vcc( + 5V) 


N/C 


N/C 


A7 


A7 


A7 


A7 
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MCMG632 



32,768-BIT DYNAMIC RAM 

The MCM6632 is a 32,768 bit, high-speed, dynamic Random- Access 
Memory. Organized as 32,768' one-bit words and fabricated using 
HMOS high-performance N-channel silicon-gate technology. This new 
breed of 5-volt only dynamic RAM combines high performance with low 
cost and improved reliability. 

By multiplexing row- and column-address inputs, the MCM6632 re- 
quires only eight address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is don e on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM6632 incorporates a one-tra nsist or cell design and dynamic 
storage techniques. In addition to the RAS-only refresh mode, refresh 
control function available on pin 1 provides automatic and self-refresh 
modes 

• Organized as 32,768 Words of 1 Bit 

• Single -i- 5 V Operation 

• Fast 150 ns Operation 

• Low Power Dissipation 

275 mW Maximum (Active) 
30 mW Maximum (Standby) 

• Three-State Data Output 

• Internal Latches for Address and Data Input 

• Early-Write Common I/O Capability 

• 16K Compatible 128-Cycle, 2 ms Refresh 

• Control on Pin 1 for Automatic and Self Refresh 

• RAS-only Refresh Mode 

• CAS Controlled Output 

• Upward Pin Compatible from the 16K RAM (MCM4116) 

• One Half of the 64K RAM MCM6664 

• The Operating Half of the MCM6632 is Indicated by Device Marking: 

MCM66320 Tie A7 CAS (A15) Low "0" 
MCM66321 Tie A7 CAS (A15) High "1" 



BLOCK DIAGRAM 



'recharge 
Clock 



A5- 
A6H 



^recharge 
Clock 



Sense Amplifier 



16,384 Bit Memory 
Array 



1/2 (1 of 256) 
Column Decoder 



16,384-Bit Memory 
Array 



Sense Amplifier 



1/2 Cell 
Logic 



Sense Amplifier 



16, 384- Bit Memory 
Array 



1/2 (1 of 256) 
Column Decoder 



16,384- Bit Memory 
Array 



Sense Amplifier 









o 




1 Cor 




fresh 




1 Re' 




and 




o 








? 




E 
1- 




o 







-vcc 
-vss 



h-RAS 

KCA§ 

hWrite, W 

hREFRESH 

hData In, D 

► Output 
Data, Q 



MOS 

(N-CHANNEL, SILICON-GATE) 

32768-BIT 
DYNAMIC RANDOM ACCESS 
MEMORY 
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CERAMIC PACKAGE 






CASE 690 



PIN ASSIGNMENT 



REFRESH 
D 

W 
RA^ 
AO I 
A2 
A1 

vcc 



2 
3 
4 
b 
6 
7 
8 



1 vss 
1 CM 
3 Q 
] A6 
} A3 
] A4 

A5 

A7 



PIN NAMES 


REFRESH 


Refresh 


A0-A7 


Address Input 


D 


Data In 


Q 


Data Out 


W 


Read/ Write Input 


RAS 


Row Address Strobe 


CAS 


Column Address Strobe 


Vcc 


Power ( + 5 V) 


Vss 


Ground 



This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields; however, it is advised that nor- 
rDal precautions be taken to avoid application of 
any voltage higher than maximum rated voltages 
to this high-impedance circuit. 
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ABSOLUTE MAXIMUM RATINGS (See Note! 



Rating 


Symbol 


Value 


Unit 


Voltage on Any Pin Relative to Vss (except Vcc' 


Vin. Vout 


-2 to +7 


V 


Voltage on V^c Supply Relative to Vss 


Vin. Vout 


-- 1 to + 7 


V 


Operating Tennperature Range 


Ta 


0 to +70 


°c 


Storage Temperature Range 


Tstg 


-65 to + 150 


°c 


Power Dissipation 


Pq 


10 


w 


Data Out Current 


'out 


50 


mA 



FIGURE 1 - OUTPUT LOAD 

5 V 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages tor extended 
periods of time could affect device reliability. 




970 n 



100pF-_ > 12 kO 



•Includes Jig Capacitance 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Notes 


Supply Voltage 


MCM6664-15, -20 




4.5 


5.0 


5.5 


V 


1 






Vss 


0 


0 


0 


V 


1 


Logic 1 Voltage, All Inputs 


VlH 


24 




Vcc + 1 


V 


1 


Logic 0 Voltage, All Inputs 


V|L 


-2.0 




0.8 


V 


1 



DC CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Max 


Units 


Notes 


Vcc Power Supply Current (Irq mm ) 


"CC1 




50 


mA 


4 


Standby Vqq Power Supply Current 


'CC2 




5 


mA 


5 


Vcc Power Supply Current During RAS Only Refresh Cycles 


•CC3 




40 


mA 




Input Leakage Current (any input) (except REFRESH) (Vss ^ Vm < Vcc' 


l|(L) 




10 


mA 




REFRESH Input Current (VF = Vss) 


'F 




125 


^A 




Output Leakage Current (CAS at logic 1, 0^Vout^5 5) 


l0(L) 




10 


mA 




Output Logic 1 Voltage @ !out= -4 mA 


VOH 


2.4 




V 




Output Logic 0 Voltage @ lout = '* mA 


Vol 




0.4 


V 





CAPACITANCE (f= 0 MHz, Ta = 25°C, Vcc = 5 V. Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Units 


Notes 


Input Capacitance (A0-A7), Djn 


Cm 


4 


5 


PF 


7 


Input Capacitance RAS, CAS, WRITE 


C|2 


8 


10 


PF 


7 


Output Capacitance (Dout' (CAS = V|h to disable output) 


Co 


5 


7 


pF 


7 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(See Notes 2, 3, 6, and Figure 1) 
(Read, Wnte, and Read-Modify-Wnte Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 



Parameter 


Symbol 


MCM6632-15 


Mcm 


632-20 


Units 


Notes 


Min 


Max 


Min 


Max 


Random Read or Write Cycle Time 


tRC 


300 




350 




ns 


8, 9 


Read Write Cycle Time 


tRWC 


300 




350 




ns 


8, 9 


Access Time from Row Address Strobe 


tRAC 




150 




200 


ns 


10, 12 


Access Time from Column Address Strobe 


tCAC 




75 




110 


ns 


n, 12 


Output Buffer and Turn-Off Delay 


tOFF 


0 


30 


0 


40 


ns 


18 


Row Address Strobe Precharge Time 


tRP 


120 




140 




ns 




Row Address Strobe Pulse Width 


tRAS 


150 


10000 


200 


10000 


ns 




1 Column Address Strobe Pulse Width 


tCAS 


75 


10000 


110 


10000 


ns 




Row to Column Strobe Lead Time 


tRCD 


30 


75 


35 


90 


ns 


13 


Row Address Setup Time 


tASR 


0 




0 




ns 




Row Address Hold Time 


tRAH 


25 




30 




ns 




Column Address Setup Time 


tASC 


0 




0 




ns 




Column Address Hold Time 


tCAH 


45 




55 




ns 




Column Address Hold Time Referenced to RAS 


tAR 


120 




155 




ns 




Transition Time (Rise and Fall) 


tT 


3 


50 


3 


50 


ns 


6 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(See Notes 2, 3, 6 and Figure 1) 
(Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 





Symbol 


MCM6632-15 


MCM6632-20 


Units 


Notes 


Min 


Max 


Min 


Max 


Read Command Setup Time 


tRCS 


0 


- 


0 


- 


ns 


- 


Read Command Hold Time 


tRCH 


10 


- 


10 


- 


ns . 


•14 


Read Command Hold Time Referenced to RAS 


IRRH 


30 


- 


35 


- 


ns 


14 


Write Command Hold Time 


tWCH 


45 


- 


55 


- 


ns 




Write Command Hold Time Referenced to RAS 


^WCR 


120 


- 


155 


- 


ns 


- 


Write Command Pulse Width 


tvYP 


45 


- 


55 


- 


ns 


- 


Write Command to Row Strobe Lead Time 




45 


- 


55 


- 


ns 


- 


Write Command to Column Strobe Lead Time 


tCWL 


45 


- 


55 


- 


ns 


- 


Data in Setup Time 


tDS 


0 


- 


0 


- 


ns 


15 


Data in Hold Time 


tpH 


45 


- 


55 


- 


ns 


15 


Data in Hold Time Referenced to RAS 


tDHR 


120 


- 


155 


- 


ns 


- 


Column to Row Strobe Precharge Time 


tCRP 


- 10 


- 


- 10 


- 


ns 


- 


RAS Hold Time 


tRSH 


75 




110 




ns 


- 


Refresh Period 


tRFSH 




2.0 




2.0 


ms 




wRITE Command Setup Time 


twcs 


- 10 




-10 




ns 


16 . 


CTTS to WRITE Delay 


tCWD 


45 




55 




ns 


16 


RaS to WRITE Delay 


tRWD 


125 




160 




ns 


16 


CAS Hold Time 


tCSH 


150 




200 




ns 




RA5 to REFRESH Delay 


tRFD 


0 




0 




ns 




REFRESH Period (Battery Backup Mode) 


^FBP 


2000 




2000 




ns 




REFRESH to R"S§ Precharge Time (Battery Backup Mode) 


tFBR 


390 




460 




ns 




REFRESH Cycle Time (Auto Pulse Mode) 


tFC 


330 




380 




ns 




REFRESH Pulse Period (Auto Period Mode) 


tFP 


60 


2000 


60 


2000 


ns 




REFRESH to RA5 Setup Time (Auto Pulse Mode) 


tFSR 


30 




30 




ns 




REFRESH to RAS Delay Time (Auto Pulse Mode) 


tFRD 


390 




460 




ns 




REFRESH Inactive Time 


tPI 


30 




30 




ns 




RAS to ftEfRE§H Lead Time 


tPRL 


390 




460 




ns 





NOTES: 



1. 
2. 

3. 
4. 

5. 
6. 

7. 
8. 

9. 
10. 
11. 
12. 
13. 

14. 
15. 



All voltages referenced to Vss 

V|H min and V||_ max are reference levels for measuring timing of input signals. Transition times are measured between Vj'h and 
V|L- 

An initial pause of 100 is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed. 
Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output 

open. 

Output is disabled (open-circuit) and RAS and CAS are both at a logic 1. 

The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig- 
nals must transmit between V|h and V|l (or between V|l and V|h) in a monotonic manner. 



Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation; C= ttT 

aw 

The specifications for tRc (min), and tpwc ^friin) are used only to indicate cycle time at which proper operation over the full tem- 
perature range iO^C^l fi^^70°C) is assured. 
AC measurements assume tT = 5.0 ns. 
Assumes that tRCD^^RCD (Max) 
Assumes that tRCD^^RCD (Max) 

Measured with a current load equivalent to 2 TTL loads ( + 200 /tA, -4 mA) and 100 pF (VoH = 2.0 V, VoL= - 0 8 V). 
Operation within the tpcD (fnax) limit ensures that tpAC (friax) can be met. tpcD (friax) is specified as a reference point only; if 
tRCD is greater than the specified tRCD (Tiax) limit, then access time is controlled exclusively by tcAC- 
Either tRRH or tRCH "T^ust be satis fied f or a read cycle. 

These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read- 
modify- write cycles. 

^WCS' ^CWD« ari<^ ^RWD a*"® not restrictive operating parameters. They are included in the data sheet as electrical characteri- 
istics only: if t^CS^^WCS (fr^in). the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) 
throughout the entire cycle; if tcWD ^ ^CWD ^^^^^ and tRWD 2 tpwo (niin) , the cycle is a read-write cycle and the data out will 
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at 
access time) is indeter minate. 

Addresses, data-i n and WRITE are don't care. Data-out depends on the state of CAS. If CaS remains low, the previ ous output 
will remain valid. CAS is allowed to make an active to inactive transition during the pin #1 refresh cycle. When CAS is brought 
high, the output will assume a high-impedance state. 

toff (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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PIN ASSIGNMENT COMPARISON 



MCM4516 




N/C C 




REFRESHI 1#V 
Dl 2 
Wl 3 
RASI 4 
AOt 5 
A2 C 6 
Al I 7 
VccI 



8 



lb ] vss 
15 3 CAS 
14 ] Q 
13 3 A6 
12 1 A3 
11 1 A4 
10 J A5 
9 I A7 





MCM6633 




N/C ( 






3 Vss 


D C 


2 


15 


JCA5 


W I 


3 


14 


3 Q 


RASI 


4 


13 


3 A6 


AO I 


5 


12 


I A3 


A2I 


6 


11 


3 A4 


Al I 


7 


10 


3 A5 


vccJ 


8 


9 


1 A7 




MCM6665 
N/C C|l#^ 16h Vss 



D t 2 
W I 3 



RASi 
AO I 
A2I 
All 

vcci 



15 3 CAS 
14 J Q 
13 3 A6 
12 I A3 
n 1 A4 
10 I A5 
9 1 A7 



PIN VARIATIONS 



Pin Number 


MCM4116 


MCM4616 


MCM4517 


MCM6632 


MCM6663 


MCM6G64 


MCM6666 


1 


Vbb(-5 V) 


REFRESH 


N/C 


REFRESH 


N/C 


REFRESH 


N/C 


8 


Vdd<+ 12 V) 


vcc 


Vcc 


Vcc 


Vcc 


Vcc 


Vcc 


9 


Vcc< + 5 V) 


N/C 


N/C 


A7 


A7 


A7 


A7 



On-Chip Refresh Features/ Benefits 

Reduce System Refresh Controller Design Problem 
Reduce System Parts Count 
Reduce System Noise Increasing System Reliability 
Reduce System Power During Refresh 



ORDERING INFORMATION 



Part Number 


Description 


Speed 


Marking* 


MCM6632L15 


32K Dynamic 


150 


MCM66320L15/MCM66321L15 


MCM66320L15 


Random Access 


150 


MCM66320L15 


MCM66321L15 


Memory 


150 


MCM66321L15 


MCM6632L20 


Sidebraze 


200 


MCM66320L20/MCM66321 L20 


MCM66320L20 


Package "L" 


200 


MCM66320L20 


MCM66321L20 




200 


MCM66321L20 



•MCM66320=Tie A7 CAS (A15) Low "0" 
MCM66321 = Tie A7 CAS (A15) High "1" 
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READ CYCLE TIMING 



RAS 



CAS 



V|H 



V|H 



-tRC- 



-tRAS- 



-tCSH- 



-tRCD- 



^ASR- 



Q (Data Out) 



V|H 
V|L 



V|H 



VOH 

Vol 



Row 
Address 



tASCI 



MCAH-J 



^RCS 



Column 
Address 



-tRSH-- 
-tCAS- 




Z 



i — 



/■ V 



-ICRP- 



tRCH 



-tCAC- 



-tRAC- 



-High Z- 



Vahd 
Data 



- tOFF 



WRITE CYCLE TIMING 



V|H 



RAS 



CAS 



D (Data In) 



VlL 



V|H 



V|H 



V|H 
V|L 



■ ^RC- 



-IRAS- 



Row 
Address 



^ASC^ 



-tCSH- 



-tRSH- 



-tCAS- 



Column 
Address 



■ tCAH 



I I 



-tCWL- 



I I 



I I 



I I 



-tRWL 



Valid 
Data 



tRP 

tCRP- 



Q (Data Out) 



VOH_ 

Vol 



-High Z- 
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SELF REFRESH MODE (Battery Backup) 
(SEE NOTE 17) 



V|H 
V|L 



-tRFD- 



V|H- 



V|L 



-tFBP- 



-tFBR- 



AUTOMATIC PULSE REFRESH CYCLE - SINGLE PULSE 
(SEE NOTE 17) . 



REFRESH 



V|H 



-tRFD 



AUTOMATIC PULSE REFRESH CYCLE - MULTIPLE PULSE 
(SEE NOTE 17) 



RAS 



V|H, 



REFRESH 



■IFC- 



RAS-ONLY REFRESH CYCLE 

(Data-in and WRITE are Don't Care, CAS is HIGH) 



ADDRESSES, 
A0-A6 
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MCM6664 BIT ADDRESS MAP 



Row Address A7 A6 A5 A4 A3 A2 A1 AO 
Column Address A7 A6 A5 A4 A3 A2 A1 AO 



□ 















01FF 
OlFF 


0110 
0111 
0101 
0100 


OOFF 
XFF 


0010 
0011 
0001 
0000 



Hex Ok A7 A6 A3 

FE 264 



Column AddretMS 
AS 



255 
252 
263 
250 
261 
248 
249 



1» 
131 
128 
129 



0 0 0 

0 0 0 

0 0 0 

0 0 0 



58- 



cJoooooooO 

OO'-'-OO^^O 

o^ — oo — — oo 
o^^.- — oooo 
— oooooooo 
ooooooooo 
ooooooooo 
ooooooooo 
ooooooooo 



127 
126 
125 



1 



1 



1 



04 


4 


0 


0 


0 


0 


0 


1 


0 


0 


03 


3 


0 


0 


0 


0 


0 


0 


1 


1 


02 


2 


0 


0 


0 


0 


0 


0 


1 


0 


01 


1 


0 


0 


0 


0 


0 


0 


0 


1 


00 


0 


0 


0 


0 


0 


0 


0 


0 


0 



Data Stored = Djn • Aqx • Ai y 



Column 


Row 


Data 


Addrm 

AI 


AddrMS 

AO 


Storad 


0 


0 


Inverted 


0 


1 


True 


1 


0 


True 


1 


1 


Inverted 
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32768-BIT DYNAMIC RAM 

The MCM6633 is a 32,768 bit. high-speed, dynamic Random-Access 
Memory. Organized as 32,768 one-bit words and fabricated using 
HMOS high-performance N-channel silicon-gate technology. This new 
breed of 5^volt only dynamic RAM combines high performance with low 
cost and improved reliability. 

By rnultiplexing row- and column-address inputs, the MCM6633 re- 
quires only eight address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is don e on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM6633 incorporates a one-transistor cell design and dynamic 
storage techniques. 

• Organized as 32,768 Words of 1 Bit 

• Single -»-5 V Operation 

• Fast 150 ns Operation 

• Low Power Dissipation 

275 mW Maximum (Active) 
30 mW Maximum (Standby) 

• Three-State Data Output 

• Internal Latches for Address and Data Input 

• Early-Write Output Capability 

• 16K Compatible 128-Cycle, 2 ms Refresh 

• RAS-only Refresh Mode 

• CAS Controlled Output 

• Upward Pin Compatible from the 16K RAM (MCM4116, MCM4516, 
MCM4517) 

• One Half of the 64K RAM MCM6665 

• The Operating Half of t he MC M6633 is Indicated by Device Marking: 

MCM66330 Tie A7 CAS (A15) Low "0" 
MCM66331 Tie A7 CAS (A15) High "1" 



BLOCK DIAGRAM 
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L SUFFIX 




CERAMIC PACKAGE 




CASE 690 



PIN ASSIGNMENT 




Vcc I 8 



•For maximum compatibility with MCM6632 and 
MCM6664, a Vcc 'race should go to pin #1, 



PIN NAMES 

A0-A7 Address Input 

D Data In 

Q. Dpta Out 

W. .. Read/ Write Input 

RAS Row Address Strobe 

CAS Column Address Strobe 

Vcc Power ( + 5 V) 

Vss Ground 



This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields; however, 
it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this high-impedance circuit. 



DS9826/&«> 
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ABSOLUTE MAXIMUM RATINGS I See Note) 



Rating 


Symbol 


Value 


Unit 


Voltage on Any Pin Relative to Vss (Except V^c' 


Vin. Vout 


- 2 to +7 


V 


Voltage on ^qq Supply Relative to Vss 


V,n. Vout 


- 1 to + 7 


V 


Operating Temperature Range 


Ta 


0 to +70 


°c 


Storage Temperature Range 


^stq 


-65 to + 150 


°c 


PoWer Dissipation 


Pd 


1 


w 


Data Out Current 


'out 


50 


mA 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages tor extended 
periods of time could affect device reliability 



FIGURE 1 - OUTPUT LOAD 

5 V 



' 970 0 



^ — f — f-w- 



100 pF- >12kn 



'Includes Jig Capacitance 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Notes 


Supply Voltage MCM6633L15/MCM6633L20 

M C M6633L 1 5-5/ M CM6633L20-5 


Vcc 
Vcc 
Vss 


4.5 
4.75 
0 


5.0 
5.0 
0 


5.5 
5 25 
0 


Vdc 


1 


Logic 1 Voltage, All Inputs 


V|H 


2.4 




7.0 


Vdc 


1 


Logic 0 Voltage 


V|L 


.-2.0 




0.8 


Vdc 


1 



DC CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Max 


Units 


Notes 


Vcc Power Supply Current (tRC rriin.) 


icci 




50 


mA 


4 


Standby Vcc Power Supply Current 


ICC2 




5 


mA 


5 


Vcc Power Supply Current During RAS Only Refresh Cycles 


'CC3 




40 


mA 




Input Leakage Current (any input) (0iV,n<5.5) (Except Pm 1) 


'l(L) 




10 


mA 




Output Leakage Current (Os Vout^5.5) (CAS at Logic 1) 


'iO(L) 




10 


mA 




Output Logic 1 Voltage @ lout= 


VOH 


2.4 




V 




Output Logic 0 Voltage (S) lout = ^ 


VOL 




0.4 


V 





AC OPERATING CONDITIONS AND CHARACTERISTICS 

(See Notes 2, 3, 6, and Figure 1) 
(Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 



Parameter 


Symbol 


MCM6633-15 


MCMG633-20 


Units 


Notes 


Min 


Max 


Min 


Max 


Random Read or Write Cycle Time 


^RC 


300 




350 




ns 


8, 9 


Read Write Cycle Time 


tRWC 


300 




350 




ns 


8, 9 


Access Time from Row Address Strobe 


tRAC 




150 




200 


ns 


10, 12 


Access Time from Column Address Strobe 


^CAC 




75 




110 


ns 


11, 12 


Output Buffer and Turn-Off Delay 


tOFF 


0 


30 


0 


40 


ns 


17 


Row Address Strobe Precharge Time 


tRP 


120 




140 




ns 




Row Address Strobe Pulse Width 


^AS 


150 


10000 


200 


10000 


ns 




Column Address Strobe Pulse Width 


tCAS 


75 


10000 


110 


10000 


ns 




Row to Column Strobe Lead Time 


IRCD 


30 


75 


35 


90 


ns 


13 


Row Address Setup Time 


tASR 


0 




0 




ns 




Row Address Hold Time 


^RAH 


25 




30 




ns 




Column Address Setup Time 


^ASC 


0 




0 




ns 




Column Address Hold Time 


tCAH 


45 




55 




ns 




Column Address Hold Time Referenced to RAS 


tAR 


120 




155 




ns 




Transition Time (Rise and Fall) 




3 


50 


3 


- 50 


ns . 


6 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(See Notes 2, 3, 6, and Figure 1) 
(Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Othen/vise Noted) 



ParanrMtar 


Symbol 


MCM6633-15 


MCM6633-20 


Units 


Notes 


Min 


Max 


Min 


Max 


Read Command Setup Time 


tRCS 


Q 




Q 




ns 




Read Command Hold time 


tRCH 


10 




10 








Read Command Hold Time Referenced to RAS 


tRRH 


30 




35 




ns 


14 


Wf'te Command Hold Time 


tWCH 


45 




55 




ns 




Write Command Hold Time Referenced to RA^ 


tWCR 


120 




155 




ns 




Write Command Pulse Width 


twP 


45 




55 




ns 




Write Cortimand to Row Strobe Lead Time 


tRWL 


45 




55 




ns 




Write Command to Column Strobe Lead Time 


tCWL 


45 




55 




ns 




Data in Setup Time 


^DS 


0 




0 




ns 


15 


Data in Hold Time 


tDH 


45 




55 




ns 


15 


Data in Hold Time Referenced to RAS 


^DHR 


120 




155 




ns 




Column to Row Strobe Precharge Time 


tCRP 


- 10 




-10 




ns 




Hold Time 


tRSH 


75 




110 




ns 




Refresh Period 


tRFSH 




2.0 




2.0 


ms 




WRITE Command Setup Time 


twcs 


-10 




-10 




ns 


16 


CA^ to WRITE Delay 


tCWD 


45 




55 




ns 


16 


WJ^ to WRITE Delay 


tRWD 


125 




160 




ns 


16 


CAS Hold Time 


^CSH 


150 




200 




ns 





CAPACITANCE (f=1.0 MHz. Ta = 25*'C. Vcc = 5 V Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Units 


Notes 


Input Capacitance (A0-A7), D 


C|1 


4 


5 


pF 


7 


Input Capacitance RTfS, CAS, WRITE 


C|2 


8 


10 


pF 


7 


Output Capacitance (Q) (CAS = V|h to disable output) 


Co 


5 


7 


pF 


7 



NOTES: 

1. All voltages referenced to Vss 

2. V|H mm and V|l max are reference levels for measuring timing of input signals. Transition times are measured between V|h and 

V|L 

3. An initial pause of 100 ^s is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed. 

4. Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output 
open . 

5. Output IS disabled (open-circuit) and RAS and CAS are both at a logic 1. 

6. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig- 
nals must transmit between V|h and V|l (or between V||_ and V|h) in a monotonic manner. 

7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = -r^ 

8. The specifications for tpc (mm), and tRWC <niin) are used only to indicate cycle time at which proper operation over the full tem- 
perature range (O^'Cs T^^ 70°C) is assured. 

9. AC measurements assume t j = 5.0 ns. 
10. Assumes that tpcD^tRCD (max). 

1 1 Assumes that tRCD ^ tpcD (max) . 

12. Measured with a current load equivalent to 2 TTL loads (-f-200/iA, -4 mA) and 100 pF (Voh = 2.0 V, VoL= -0.8 V) 

13. Operation within the tpcp (max) limit ensures that tRAC <max) can be met. tRCD (max) is specified as a reference point only; if 
^RCD 'S greater than the specified tRCD <max) limit, then access time is controlled exclusively by tCAC 

14. Either tRRH or tRCH rnust be satis fied f or a read cycle. 

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read- 
modify-write cycles. 

16. tv\/cs- tcWD' ^RWD restrictive operating parameters. They are included in the data sheet as electrical characteri- 
istics only: if *VVCS^^WCS <niin), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) 
throughout the entire cycle; if tQWD^ ^CWD <min) and tRWD^^RWD <min), the cycle is a read-write cycle and the data out will 
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at 
access time) is indeterminate. 

17. toff (max) defines the time at which the output achieves the open circuit condition and is not referericed to output voltage levels. 
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PIN ASSIGNMENT COMPARISON 



MCM4516 
REFRESH JT#V-/l6|} Vss 

D[ 2 



MCM4517 



MCMee32 



WJ 3 
ITOI 4 
AO I 5 
A21 6 
All 7 



8 



1 Cas 



13 J A6 
12 I A3 
11 1 A4 
10] A5 
9 J N/C 





MCM6633 



MCM6664 



W I 3 
RAS [ 4 
AOt 5 
A2 1 6 



A1 r 



3 Vss 
1CA§ 
3 Q 
] A6 
1 A3 
1 A4 
10 1 A5 
9 I A7 




MCM6665 

N/dfi^V-^nibvss 



D ( 2 
WI 3 

RA^I 4 
A0( 5 
A2 ( 6 
A1 I 7 

Vcc t 8 



1Ca5 

3 Q 
1 A6 



12 1 A3 
11 1 A4 
10 1 A5 
9 I A7 



PIN VARIATIONS 



Pin Number 


MCM4116 


MCM4616 


MCM4517 


MCM6632 


MCM6663 




MCM6666 


1 


Vbb(-5 V) 


REFRESH 


N/C 


REFRESH 


N/C 


REFRESH 


' N/C 


8 


Vdd( + 12 V) 


Vcc 


Vcc 


Vcc 


Vcc 


Vcc 


Vcc 


9 


Vcc( + 5 V) 


N/C 


N/C 


A7 


A7 


A7 


A7 



ORDERING INSTRUCTIONS 



PART NUMBER 


DESCRIPTION 


SPEED 


MARKING* 


MCM6633L15 




150 


66330L1 5/66331 LI 5 


MCM66330L15 


32K RAM 


150 


66330L15 


MCM6e331L15 


Sidebraze 


150 


66331L15 


MCM6633L20 


Package 


200 


66330L20/66331L20 


MCM66330L20 


"L" 


200 


66330L20 


MCM66331L20 




200 


66331 L20 



•MCM66330L20 = Tie A7 CAS (A15) Low "0" 



MCM66331L20 = Tie A7 CAS (A15) High "1" 
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READ CYCLE TIMING 



CAS 



V|H 



V|H 



-*RC- 



-tRAS- 



■rtAR- 



-'CSH- 



-tpCD- 



'ASR- 



V|H 
V|L 



V|H 
V|L 



, VOH 

Vol 



Row 
Address 



^ASCI 



-tRSH-- 



MCAH-I 



Column 
Address 



tRCS 




7 V 



-tRP 

I— tCRP- 



A 



tRRH-» 

tRCH 



-tCAC- 



-High Z- 



Vaiid 
Data 



- tOFF 



WRITE CYCLE TIMING 



V|L 



V|H • 



V|H 



V|H 
V|L 



V|H 



- tRC- 



-tRAS- 



-tRCD- 



Row 
Address 



tASCi 



-|-tCSH- 



-tRSH- 



Column 
Address 



• tCAH 



-tCWL- 



l^twChl^ 

A ^ 



J I 



-tWCR- 



I I 



l^tDsf^tDH- 



Valid 
Data 



-tDHR- 



Q (Data Out) 



VOH_ 

Vol 



-High Z - 
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MCMeeee bit address map 



Row Address A7 A6 A5 A4 A3 A2 A1 AO 
Column Address A7 A6 A5 A4 A3 A2 A1 AO 



□ 



Column Addresses 















01FF 
01FF 


one 
om 

0101 
0100 


OOFF 
OOFF 


0010 
0011 
0001 
0000 



Hex 


Dec 


A7 


A6 


A3 


A4 


A5 


A2 


AO 


A1 


FE 


254 


1 


1 


1 


1 


1 


1 


1 


0 


FF 


255 


1 


1 


1 


1 


1 


1 


1 


1 


FC 


252 


1 


1 


1 


1 


1 


1 


0 


0 


FD 


253 


1 


1 




1 


1 


1 


0 


1 


FA 


250 


1 


1 


1 


1 


1 


0 


1 


0 


FB 


251 


1 


1 


1 


1 


1 


0 


1 


1 


F8 


248 


1 


1 


1 


1 


1 


0 


0 


0 


F9 


249 


1 


1 


1 


1 


1 


0 


0 


1 




• 




















• 




















• 




















• 




















• 




















• 


















82 


130 


1 


0 


0 


0 


0 


0 


1 


0 


83 


131 


1 


0 


0 


0 


0 


0 


1 


1 


8D 


128 


1 


0 


0 


0 


0 


0 


0 


0 


81 


129 


1 


0 


0 


0 


0 


0 


0 


1 


7F 


127 


0 


1 


1 


1 




1 


1 


1 


7E 


126 


0 


1 


1 


1 


1 


1 


1 


0 


7D 


125 


0 


1 


1 


1 


1 


1 


0 


1 






































































































































































































































































04 


4 


0 


0 


0 


0 


0 


1 


0 


0 


03 


3 


0 


0 


0 


0 


0 


0 


1 


1 


02 


2 


0 


0 


0 


0 


0 


0 


1 


0 


01 


1 


0 


0 


0 


0 


0 


0 


0 


1 


00 


0 


0 


0 


0 


0 


0 


0 


0 


0 



88S83S 
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— o o 

o o o 

o o o 

o o o 

o o o 



— ^ o o o o 

o o o o o o 

o o o o o o 

o o o o o o 

p o o o o o 

o o o o o o 



Data Stored=Din« Aox* AiY 



Column 
Address 

A1 


Row 
Address 

AO 


Dsta 

Stored 


0 


0 


Inverted 


0 


1 


True 


1 


0 


True 


1 


1 


Inverted 
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MOTOROLA 



65,536-BIT DYNAMIC RAM 

The MCM6664 is a 65,536 bit, high-speed, dynamic Random-Access 
Memory. Organized as 65,536 one-bit words and fabricated using 
HMOS high-performance N-channel silicon-gate technology. This new 
breed of 5-volt only dynamic RAM combines high performance with low 
cost and improved reliability. 

By multiplexing row- and column-address inputs, the MCM6664 re- 
quires only eight address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is don e on c hip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM6664 incorporates a one-tra nsisto r cell design and dynamic 
storage techniques. In addition to the RAS-only refresh mode, refresh 
control function available on pin 1 provides automatic and self-refresh 
modes. 

• Organized as 65,536 Words of 1 Bit 

• Single -f- 5 V Operation 

• Fast 150 ns Operation 

• Low Power Dissipation 

275 mW Maximum (Active) 
30 mW Maximum (Standby) 

• Three-State Data Output 

• Internal Latches for Address and Data Input 

• Early-Write Common I/O Capability 

• 16K Compatible 128-Cycle, 2 ms Refresh 

• Control on Pin 1 for Automatic and Self Refresh 

• RAS-only Refresh Mode 

• CAS Controlled Output 

• Upward Pin Compatible from the 16K RAM (MCM4116) 







BLOCK DIAGRAM 
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CERAMIC PACKAGE 






CASE 690 



PIN ASSIGNMENT 




PIN NAMES 

REFRESH Refresh 

A0-A7 Address Input 

D Data In 

Q_ Data Out 

W... Read/ Write Input 

RAS Row Address Strobe 

CAS Column Address Strobe 

Vcc Power (-t-5 V) 

Vss Ground 



This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields; hov»/ever, it is advised that nor- 
mal precautions be taken to avoid application of 
any voltage higher than maximum rated voltages 
to this high- impedance circuit. 



DS9822/9-80 
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ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 - OUTPUT LOAD 



Rating 


Symbol 


Value 


Unit 


Voltage on Any Pin Relative to Vgs (except Vcc' 


V.n. Vout 


- 2 to +7 


V 


Voltage on \/qq Supply Relative to Vss 


Vm. Vout 


- 1 to + 7 


V 


Operating Temperature Range 


Ta 


0 to +70 


°c 


Storage Temperature Range 


Tstq 


-65 to + 150 


°c 


Power Dissipation 


Pd 


1.0 


w 


Data Out Current 


'out 


50 


mA 



NOTE; Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex < 

ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- I 

ING CONDITIONS Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 

'Includes Jig Capacitance 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Notes 


Supply Voltage 


MCM6664-15. 20 




4.5 


5.0 


5.5 


V 


1 






Vss 


0 


0 


0 


V 


1 


Logic 1 Voltage, All Inputs 


VlH 


2.4 




vcc + 1 


V 


1 


Logic 0 Voltage, All Inputs 


V|L 


-2.0 




0.8 


V 


1 



DC CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Max 


Units 


Notes 


VCC Power Supply Current (tpj^ mm.) 


'CCI 




50 


mA 


4 


Standby Vqq Power Supply Current 


ICC2 




5 


mA 


5 


VcC Power Supply Current During RAS Only Refresh Cycles 


ICC3 




40 


mA 




Input Leakage Current (any input except REFRESH) (Vss ^ V,fi ^ Vcc' 


l|(L) 




10 


mA 




REFRESH Input Current (VF = Vss) 


'F 




125 


^A 




Output Leakage Current (CAS at logic 1, 0<Vout^5^' 


>0(L) 




10 






Output Logic 1 Voltage @ lout= rnA 


VOH 


2.4 




,v 




Output Logic 0 Voltage @ lout = 4 mA 


VOL' 




0.4 


V 





CAPACITANCE (f= 1.0 MHz, Ta = 25°C, Vcc = 5 V. Penodicaily Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Units 


Notes 


Input Capacitance (A0-A7), D 


C|l 


4 


5 


PF 


7 


Input Capacitance RAS, CAS, WRITE 


Cl2 


8 


10 


pF 


7 


Output Capacitance (Q) (CAS = V|h to disable output) 


Co 


5 


7 


pF 


7 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(See Notes 2, 3, 6 and Figure 1) 
(Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 



Parameter 


• Symbol 


MCM6664-15 


MCM6G64-20 


Units 


Notes 


Min 


Max 


Min 


Max 


Random Read or Write Cycle lime 


• 'RC 


300 




350 




ns 


8, 9 


Read Write Cycle Time 


IRWC 


300 




350 




ns 


8, 9 


Access Time from Row Address Strobe 


^RAC 




150 




200 


ns 


10, 12 


Access Time from Column Address Strobe 


'CAC 




75 




110 


ns 


11, 12 


Output Buffer and Turn-Off Delay 


^OFF 


0 


30 


0 




ns 


18 


Row Address Strobe Precharge Time 


. tRP 


120 




140 




ns 




Row Address Strobe Pulse Width 


tRAS 


150 


10000 


200 


10000 


ns 




Column Address Strobe Pulse Width 


^CAS 


75 


10000 


110 


10000 


ns 




Row to Column Strobe Lead Time 


'RCD 


30 


75 


35 


90 


ns 


13 


Row Address Setup Time 


'ASR 


0 




0 




ns 




Row Address Hold Time 


'RAH 


25 




30 




ns 




Column Address Setup Time 


'ASC 


0 




0 




ns 




Column Address Hold Time 


'CAH 


45 




55 




ns 




Column Address Hold Time Referenced to RAS 


\AF{ _ 


120 




155 




ns 




Transition Time (Rise and Fall) 


n 








'bO 


ns 


6 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(See Notes 2, 3, 6, and Figure 1) 
(Read, Write, and Read-Modify-Wnte Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 



Parameter 


Symbol 


MCM6664-15 


MCM6664-20 


Units 


Notes 


_Min_ 




Min 


Max 


Read Command Setup Time 


IRCS 


0 




0 








Read Command Hold Time 


'RCH 


10 




10 




ns 




Read Command Hold Time Referenced to RAS 


tRRH 


30 




35 




ns 


14 


Write Command Hold Time 


'wch 


45 




55 




ns 




Write Command Hold Time Referenced to RAS 


'WCR 


120 




155 




ns 




Write Command Pulse ^/idth 


tyyp 


45 




55 








Write Command to Row Strobe Lead Time 


tRWt 


45 




55 




__ns_ 




Write Command to Column Strobe Lead Time 


ICWL 


45 




55 




ns 




Data in Setup Time 


tD$ 


0 




0 




_ns — 


15 


Data in Hold Time 


tDH 


45 




55 




ns 


15 


Data in Hold Time Referenced to RAS 


'DHR 


120 




155 




ns 




Column to Row Strobe Precharge Time 


^CRP 


- 10 




- 10 




ns 




RAS Hold Time 


tRSH 


75 




110 




ns 




Refresh Period 


tRFSH 




20 




2.0 


ms 




WRITE Command Setup Time 


tWCS 


- 10 




- 10 




ns 


16 


CS? to WRITE Delay 


tCWD 


45 




55 




ns 


16 


RAS to WRITE Delay 


IRWD 


125 




160 




ns 


16 


Ca5 Hold Time 


^CSH 


150 




200 




ns 




R^ to REFRESH Delay 


tRFD 


0 




0 




ns 




REFRESH Period (Battery Backup Mode) 


IFBP 


2000 




2000 




ns 




REFRESH to RAS Precharge Time (Battery Backup Mode) 


tFBR 


390 




460 




ns 




Refresh Cycle Time (Auto Pulse Mode) 


tFC 


330 




380 




ns 




REFRESH Pulse Period (Auto Period Mode) 


tFP 


60 


2000 


60 


2000 


ns 




REFRESH to RA§ Setup Time (Auto Pulse Mode) 


'FSR 


30 




30 




ns 




REFRESH to RAS Delay Time (Auto Pulse Mode) 


tFRD 


390 




460 




ns 




REFRESH Inactive Time 


tPI 


30 




30 




ns 




RAS to Refresh Lead Time 


tFRL 


390 




460 




ns 





1. All voltages referenced to Vss 

2. V|H min and V|l max are reference levels for measuring timing of input signals. Transition times are measured between Vm and 
V|L 

3. An initial pause of 100 fis is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed. 

4. Current is a function of cycle rate and output loading, maximum current is measured at the fastest cycle rate with the output 
open._ 

5. Output IS disabled (open-circuit) and RAS and CAS are both at a logic 1. 

6. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig- 
nals must transmit between V|n and V|l (or between V||_ and V|h) m a monotonic manner. 

7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation C = 

8. The specifications for tpc <rnin), and tpwc <nnin) are used only to indicate cycle time at which proper operation over the full tem- 
perature range (0°C^ T/\s 70°C) is assured. 

9. AC measurements assume tT = 5.0 ns. 

10. Assumes that tpcD^lRCD <Max) 

11. Assumes that tRCD^^RCD (Max) 

12. Measured with a current load equivalent to 2 TTL ( + 200 fiA. -4 mA) loads and 100 pF (Voh = 2.0 V, VoL= "0 8 V). 

13. Operation within the tpcD (max) limit ensures that tRAC (friax) can be met. tpcD (friax) is specified as a reference point only; if 
^RCD 'S greater than the specified tRCD (rnax) limit, then access time is controlled exclusively by tCAC 

14. Either tRRH or tRCH f^iust be satis fied f or a read cycle. 

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read- 
modify-write cycles. 

16. tyy/CS' ^CWD- tRWD not restrictive operating parameters. They are included m the data sheet as electrical characteri- 
istics only: if t\/ycs^^WCS (^riin), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) 
throughout the entire cycle; if tcwD^^CWD (fri'n) 3f^d tRwo^ tRWD (fT^'n), the cycle is a read-write cycle and the data out will 
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at 
access time) is indeterm inate. 

17. Addresses, data-i n and WRITE are don't care. Data-out depends on the state of CAS If CAS remains low, the previ ous output 
will remain valid. CAS is allowed to make an active to inactive transition during the pin #1 refresh cycle. When CAS is brought 
high, the output will assume a high-impedance state. 

18. toff (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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PIN ASSIGNMENT COMPARISON 



MC M 4516 
REFRESH Cr7^>n6^ Vss 
D ( 2 



WI 3 
RAS I 4 
AO! 5 
A2I 6 
A1 I 7 

vcc I 8 



I CAS 
1 Q 



13 3 A6 



1 A3 
] A4 
1 A5 



9 1 N/C 




MCM6632 
REFRESH cfrSV-^neb Vss 



DC 2 
W[ 3 

RASI 4 
AO I 5 
A2[ 6 
Al I 7 

Vcc I 8 



ICAS 
3 Q 
] A6 



12 1 A3 
11 1 A4 
10 1 A5 
9 I A7 



MCM6633 



MCM6664 



N/C I M 
D C 2 
W I 3 

RASi 
AOt 
A2( 
All 

Vcc I 



3 Vss 
ICAS 
3 Q 
3 A6 



12 3 A3 
11 ] A4 
10 1 A5 
9 1 A7 



REFRESH ( 




MCM6665 

N/C tfry^^neh Vss 



Vcc I 8 



D C 2 
W I 3 

RABI 4 
AOt 5 
A2 1 6 
A1 I 7 

Vcc J 8 



15 3 CAS 
14 I Q 
13 3 A6 
12 3 A3 
11 3 A4 
10 3 A5 
9 3 A7 



PIN VARIATIONS 



Pin Number 


MCM4116 


MCM4616 


MCM4617 


MCM6632 


MCM6663 


MCM6664 


MCMO006 


1 


Vbb(-5 V) 


REFRESH 


N/C 


REFRESH 


N/C 


REFRESH 


N/C 


8 


Vdd'+ 12 V) 


Vcc 


Vcc 


Vcc 


Vcc 


Vcc 


Vcc 


9 


Vcc( + 5 V) 


N/C 


N/C 


A7 


A7 


A7 


A7 



On-ChIp Refresh Features/ Benefits 

Reduce System Refresh Controller Design Problem 
Reduce System Parts Count 
Reduce System Noise Increasing System Reliability 
Reduce System Power During Refresh 
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READ CYCLE TIMING 



RAS 



V|H 
V|L 



V|H 

CAS 

V|L 



-tRC- 



-»RAS- 



-^CSH- 



-tRCD- 



■^ASR- 



Addresses 



V|H 
V|L 



Row 
Address 



^ASCI 



MCAH-J 



Column 
Address 



-tRSH" 
-tCAS- 



z 



_ V|H 
W 

V|L 



tRCS 




7 



_IRP 

I— »CRP- 



^tRRH-^ 

tRCH 



A 



Q (Data Out) 



VOH 

Vol 



-High Z- 



Vahd 
Data 



■ tOFF 



WRITE CYCLE TIMING 



V|H 



V|L 



CAS 



V|H • 



tASR- 
V|H 7000v-k" 



- IRC- 



-tRAS- 



D (Data In) 



VlL 



VlH 
V|L 



V|H 
V|L 



Row 
Address 



tASCH 



-tCSH- 



Column 
Address 



• tCAH 



tWCS 



-tCWL- 



»tWCH 



I I 



I I 



tRWL- 



tRP— 

ICRI 



l^tDSl^tDH 



Valid 
Data 



Q (Data Out) 



V0H_ 

Vol" 



-High 2- 
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SELF REFRESH MODE (BatterY BKkup) 

(SEE NOTE 17) 



RAS 



V|H 
V|L 

V|H- 
V|L 



-tRFO-^ 



^ tFBP- 



\ 



-tPBR- 



AUTOMATIC PULSE REFRESH CYCLE - SINGLE PULSE 
(SEE NOTE 17) 



V|H 
V|L 

V|L 



-tRFD 



-tpp- 



-tPSR 



AUTOMATIC PULSE REFRESH CYCLE - MULTIPLE PULSE 
(SEE NOTE 17) 



RAS 



V|Hi 



V|L 



V|H- 



REFRESH 



-tFRL- 

-tpc- 



-tRFD 



-IFP- 



-tPRD- 



tFSR 



RAS-ONLY REFRESH CYCLE 

(Data-in and WRITE are Don't Cara, CA?lt HIGH) 



Ra5 
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READ-WRITE/READ-MODIFY-WRITE CYCLE 
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MCM6664 BIT ADDRESS MAP 



Row Address A7 A6 A5 A4 A3 A2 A1 AO 
Column Address A7 A6 A5 A4 A3 A2 A1 AO 



□ 















01FF 
OlFF 


0110 
0111 
0101 
0100 


OOFF 
OOFF 


0010 
0011 
0001 
0000 







Column Addresses 

Dec A7 A6 A3 A4 AS A2 AO A1 

254 

255 
252 
253 

250 1 1 1 1 1 0 

251 1 1 1 1 1 0 
248 
249 



130 
131 
128 
129 



ISo- 
I 3-- 



126 
125 



oo — — oo— --o 
o— ^oo^ — oo 

^oooooooo 
ooooooooo 
ooooooooo 
ooooooooo 
ooooooooo 



Data Stored = Djn • Aqx • Ai y 



Column 
Addran 

A1 


Row 
Address 

AO 


Dats 

Stored 


0 


0 


Inverted 


0 


1 


True 


1 


0 


True 


1 


1 


Inverted 
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MOTOROLA 



MCM6665 



65,536-BIT DYNAMIC RAM 

The MCM6665 is a 65,536 bit, high-speed, dynamic Random- Access 
Memorv Organized as 65,536 one-bit words and fabricated using 
HMOS high-performance N-channel silicon-gate technology. This new 
breed of 5-volt only dynamic RAM combines high performance with low 
COS' and improved reliability. 

By multiplexing row- and column-address inputs, the MCM6665 re- 
quires only eight address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is don e on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM6665 incorporates a one-transistor cell design and dynamic 
storage techniques. 

• Organized as 65,536 Words of 1 Bit 

• Single -(- 5 V Operation 

• Fast 150 ns Operation 

• Low Power Dissipation 

275 mW Maximum (Active) 
30 mW Maximum (Standby) 

• Three-State Data Output 

• Internal Latches for Address and Data Input 

• Early-Write Common I/O Capability 

• 16K Compatible 128-Cycle, 2 ms Refresh 

• RAS-only Refresh Mode 

• CAS Controlled Output 

• Upward Pin Compatible from the 16K RAM (MCM41 16, MCM4517) 



BLOCK DIAGRAM 





'rechargt 
Clock 


Sense Amplifier 


■D 


Sense Amplifier 








ow Decc 




A1-> 




16,384 Bit Memory 
Array 


128 R 


16 , 384 Bii Memory 
Array 


A2-^ 


Mult 




"o 




A3-^ 










c 


1/2 (1 of 256) . 


1/2 Cell 


1/2 (1 of 256) 


A4-fr 


o 


Column Decoder 


Logic 


Column Decoder 


A5-^ 


Buffers 




a> 
■o 
o 








16,384-Bit Memory 




16,384-Bit Memory 


A6-^ 


x> 

T3 
< 


Array 


Row ( 


Array 


A*7^ 






f 128 






'recfiarge 
Clock 


Sense Amplifier 


o 


Sense Amplifier 



-vcc 
-vss 



HRAS 

hCAS 

hWnie, W 

hData In, D 

► Output 
Data, Q 



MOS 

(N-CHANNEL. SILICON-GATE) 

65,536-BIT 
DYNAMIC RANDOM ACCESS 
MEMORY 

















L SUFFIX 




CERAMIC PACKAGE 




CASE 690 



PIN ASSIGNMENT 



N/C*C 1( 
D C 2 
W" C 3 

RA5 [ 4 
AO t b 
A2 [ 6 
AT I 7 

Vcc I 8 



15 



16 3 Vss 
3 CA^ 
14 ] Q 
13 ] A6 
12 3 A3 
11 ] A4 
10 ] A5 
9 1 A7 



'For maximum compatibility with MCM6632 and 
MCM6664 a' Vcc trace should go to pin #1. 



PIN NAMES 

A0-A7 Address Input 

D Data In 

Q Data Out 

W... Read/ Write Input 

RAS Row Address Strobe 

CAS Column Address Strobe 

Vcc Power ( + 5 V) 

Vss Ground 



This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields; however, 
it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this high-impedance circuit. 
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ABSOLUTE MAXIMUM RATINGS ISe« Notel 



Rating 


Symbol 


Value 


Unh 


Voltage on Any Pin Relative to Vss (Except Vcc) 


Vin. Vout 


-2 to +7 


V 


Voltage on Vcc Supply Relative to Vss 


Vin. Vout 


- 1 to + 7 


V 


Storage Temperature Range 


"''stg 


-65 to -^150 




Power Dissipation 


Pp 


1 


w 


Data Out Current 


'out 


50 


mA 



NOTE: Pernnanent device dannage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 



FIGURE 1 - OUTPUT LOAD 



100 pF* 



-w- 



' 12 kfl 



' 970 0 



•Includes Jig Capacitance 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


MIn 


Typ 


Max 


Unit 


Notes 


Supply Voltage MCM6665L15/MCM6665L20 

M C M6665L 1 5-5/ M CM6665L20-5 


Vcc 
Vcc 
Vss 


4.5 
4.75 

b 


5.0 
5.0 
0 


5.5 
5.25 
0 


V 


1 

1 


Logic 1 Voltage, All Inputs 


V|H 


2.4 




Vcc+1 


V 


1 


Logic 0 Voltage, All Inputs 


V|L 


-2.0 




0.8 


V 


1 



DC CHARACTERISTICS (Full Operating Voltage and Temperature Ranges Unless Otherwise Noted) 



Characteristic 


Symbol 


Min 


Max 


Units 


Notes 


Vcc Power Supply Current (tpc f^'" ) 


•cci 




50 


mA 


4 


Standby Vcc Power Supply Current 


"CC2 




5 


mA 


5 


Vcc Power Supply Current During RAS Only Refresh Cycles 


'CC3 




40 


mA 




Input Leakage Current (any input) (0^Vjp2 5.5) (Except Pin 1) 


l|(L) 




10 


mA 




Output Leakage Current (Os Vout^5.5)(CAS at Logic 1) 


•0(L) 




10 


fiA 




Output Logic 1 Voltage @ lout= -4 mA 


VOH 


2.4 




V 




Output Logic 0 Voltage @ lout = ^ 


Vol 




0.4 


V 





AC OPERATING CONDITIONS AND CHARACTERISTICS 

(See Notes 2, 3, 6, and Figure 1) 
(Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 



Parameter 


Symbol 


MCM6666-15 


MCM6666-20 


Units 


Notes 


Min 


Max 


Min 


Max 


Random Read or Write Cycle Time 


tRC 


300 




350 




ns 


8, 9 


Read Write Cycle Time 


tRWC 


300 




350 




ns 


8, 9 


Access Time from Row Address Strobe 


tRAC 




150 




200 




10, 12 


Access Time from Column Address Strobe 


tCAC 




75 




110 


ns 


11, 12 


Output Buffer and Turn-Off Delay 


tOFF 


0 


30 


0 


40 


ns 


17 


Row Address Strobe Precharge Time 


tRP 


120 . 




140 




ns 




Row Address Strobe Pulse Width 


tRAS 


150 


10000 


200 


10000 


ns 




Column Address Strobe Pulse Width 


tCAS 


75 


10000 


110 


10000 


ns 




Row to Column Strobe Lead Time 


tRCD 


30 


75 


35 


90 


ns 


13 


Row Address Setup Time 


tASR 


0 




0 




ns 




Row Address Hold Time 


^RAH 


25 




30 




ns 




Column Address Setup Time 


^ASC 


0 




0 




ns 




Column Address Hold Time 


tCAH 


45 




55 




ns 




Column Address Hold Time Referenced to RAS 


tAR 


120 




155 




ns 




Transition Time (Rise and Fall) 


<T 


3 


50 


3 


50 


ns 


6 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(See Notes 2, 3, 6, and Figure 1) 
(Read, Write, and Read-Modify-Wnte Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 



Parameter 


Symbol 


MCMe666-15 


MCM6665-20 


Units 


Notes 


Min 


Max 


Min 


Max 


Read Command Setup Time 


IRCS 


0 




0 




ns 




Read Command Hold time 


tRCH 


10 




10 




ns 


14 • 


Read Command Hold Time Referenced to RAS 


tRRH 


30 




35 




ns 


14 


Write Command Hold Time 


tWCH 


45 




55 




ns 




Write Command Hold Time Referenced to RAS 


tWCR 


120 




155 




ns 




Write Command Pulse Width 


twP 


45 




55 




ns 




Write Command to Row Strobe Lead Time 


tRWL 


45 




55 




ns 




Write Command to Column Strobe Lead Time 


tCWL 


45 




55 




ns 




Data in Setup Time 


tDS 


0 




0 




ns 


15 


Data in Hold Time 


tDH 


45 




55 




ns 


15 


Data in Hold Time Referenced to RAS 


tDHR 


■ 120 




155 




ns 




Column to Row Strobe Precharge Time 


tCRP 


-10 




-10 




ns 




R7^ Hold Time 


tRSH 


75 




110 




ns 




Refresh Period 


tRFSH 




2.0 




2.0 


ms 




WRTTE Command Setup Time 


twcs 


-10 




-10 




ns 


16 


CAS to WRITE Delay 


tCWD 


45 




55 




ns 


16 


RA^ to WRITE Delay 


^RWD 


125 




160 




ns 


16 


CAS Hold Time 


tCSH 


150 




200 




ns 





CAPACITANCE (f= 1.0 MHz, Ta = 25°C, Vcc = 5 V. Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Units 


Notes 


Input Capacitance (A0-A7), D 


C|l 


4 


5 


PF 


7, 


Input Capacitance ITOS, CAS, WRITE 


C|2 


8 


10 


PF 


7 


Output Capacitance (Q) (CAS = V|h to disable output) 


Co 


5 


7 


pF 


7 



NOTES: 

1. All voltages referenced to Vss 

2. V|H min and V||_ max are reference levels for measuring timing of input signals. Transition times are measured between V|h and 

V|L 

3. An initial pause of 100 ^s is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed. 

4. Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output 
open. 

5. Output is disabled (open-circuit) and RAS and CAS are both at a logic 1. 

6. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig- 
nals must transmit between V|h and V||_ (or between V|l and V|h) in a monotonic manner. 

7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation; C= '-^ 

8. The specifications for tpc (min), and tpwc '^nin) are used only to indicate cycle time at which proper operation over the full tem- 
perature range (0°CsTas70°C) is assured. 

9. AC measurements assume tT = 5.0 ns. 

10. Assumes that tpcD^tRCD (max). 

11. Assgmes that tRCD^tRCD (max). 

12. ' Measured with a current load equivalent to 2 TTL loads ( -»- 200 ^A, - 4 mA) and 100 pF (Vqh = 2.0 V, Vql = - 0 8 V) . 

13. Operation within the tRCD (max) limit ensures that tpAC (max) can be met. tRCD (max) is specified as a reference point only; if 
^RCD is greater than the specified tpcD (max) limit, then access time is controlled exclusively by tCAC 

14. Either tRRH or tRCH must be satis fied f or a read cycle. 

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read- 
modify- write cycles. 

16. twcS' ^CWD' arid tRWD s^e not restrictive operating parameters. They are included in the data sheet as electrical characteri- 
istics only: if twCS^ ^WCS (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) 
throughout the entire cycle; if tcWD^s ^CWD (min) and tRWD^^RWD (min), the cycle is a read-write cycle and the data out will 
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at 
access time) is indeterminate. 

17. toff (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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PIN ASSIGNMENT COMPARISON 



MCM4516 
REFRESH fT#V>n6^ Vss 
D( 2 



Wl 3 

AO I 5 
A2C 6 
All 7 
VccI 8 



15 1 CAS 
14 1 Q 
13 J A6 
12 I A3 
11 I A4 
10 I A5 
9 I N/C 



MCM4517 

N/C tfT#V.>n6h Vss 



DC 2 
Wl 3 

ra5 r 4 

AO I 5 
A2 [ 6 
A1 I 7 
Vcc I 8 



15 1 CAS 
14 ] Q 
13 1 A6 
12 1 A3 
11 1 A4 
10 1 A5 
9 I N/C 



refresh ( 

D[ 
Wl 
RASI 
AOt 
A2( 
All 

VccI 



3 Vss 
3 CAS 



14 ] Q 



13 



] A6 



12 1 A3 
11 1 A4 
10 1 A5 
9 1 A7 





MCM6633 




N/C 1 






1 Vss 


D I 


2 


15 


ICAS 


W I 


3 


14 


3 Q 


RASI 


4 


13 


3 A6 


AO I 


5 


12 


1 A3 


A2[ 


6 


11 


3 A4 


A1 1 


7. 


10 


I A5 


VccI 


8 


9 


1 A7 



MCM6664 
REFRESH (Try^^nep Vss 
D I 2 



MCM6665 



Wl 3 
RTfSl 4 
AO I 5 
A2[ 6 
A1 I 7 
VCCJ 8 



15 1 CaS 
14 IQ 
13 ] A6 
12 I A3 
11 1 A4 
10 J A5 
9 I A7 



N/C ( 1« 



D( 
WC 

AO! 
A2I 
All 

vccJ 



Jvss 

I Q 



13 ] A6 



1 A3 
] A4 
1 A5 
1 A7 



PIN VARIATIONS 



Pin Number 


MCM4116 


MCM4616 


MCM4617 


MCM6632 


MCM6663 


MCM0004 


MCMO0O6 


1 


Vbb(-5 V) 


ftEFRESH 


N/C 


REFRESH 


N/C 


REFRESH 


N/C 


8 


VdD<+12 V) 


Vcc 


Vcc 


Vcc 


Vcc 


Vcc 


Vcc 


9 


Vcc< + 5 V) 


N/C 


N/C 


A7 


A7 


A7 


A7 
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READ CYCLE TIMING 



RAS 



CA5 



Addresses 



Q (Data Out) 




VOH 

Vol 



WRITE CYCLE TIMING 



V|H ■ 



CAS 



0 (Data In) 



V|H ■ 



V|H 



V|L 



V|H 

V|L 



■ tRC- 



-tRAS- 



Row 
Address 



tASCH 



-|-^CSH- 



-tRSH- 



tCAS- 



Column 
Address 



• tCAH 



twos- 



tCWL- 



I I 



UtwCh^ 

^ 



I I 



■tRWL 



l^tDSl^— tDH 



Valid 
Data 



ftCRP- 



Q (Data Out) 



VOH_ 

Vol" 



-High Z- 
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RAS-ONLY REFRE SH CYCLE 

(Data-in and Write are Don't Care, CAS it HIGH) 





2-54 



MCM6666 



MCMe666 BIT ADDRESS MAP 



Row Address A7 A6 A5 A4 A3 A2 AT AO 
Column Address A7 A6 A5 A4 A3 A2 A1 AO 



□ 



Column AddreMM 















01FF 
OlFF 


0110 
0111 
0101 
0100 


88 


0000 
1000 
1 100 
OlOO 




?t 8 8 f5 8 S S S o 8 



H«x 


Dec 


A7 


A6 


A3 


A4 


A5 


A2 


AO 


A1 


FE 


254 












1 


1 


0 


FF 


255 












1 


1 


1 


FC 


252 












1 


0 


0 


FD 


253 












1 


0 


1 


FA 


250 












0 


1 


0 


FB 


251 












0 


1 


1 


F8 


248 












0 


0 


0 


F9 


249 












0 


0 


1 






































































































82 


• 

IX 


1 


0 


0 


0 


0 


0 


1 


0 


S3 


131 


1 ' 


0 


0 


0 


0 


0 


1 




8D 


128 


1 


0 


0 


0 


0 


0 


0 


0 


81 


129 


1 


0 


0 


0 


0 


0 


0 


1 


7F 


127 


0 


1 


1 


1 


1 


1 


1 


1 


7E 


126 


0 


1 


1 


1 


1 


1 


1 


0 


7D 


125 


0 


1 


1 


1 


1 


1 


0 


1 



5-- 



OO — — OO — "-O 
O— '-00'-— oo 

o-- — — — oooo 
-oooooooo 
ooooooooo 
o oooooooo 
ooooooooo 
ooooooooo 



Data Stored D,n • Aqx • Ai y 



Column 


Row 


Data 


AddrM 

A1 


AddrBM 

AO 


Stored 


0 


0 


Inverted 


0 


1 


True 


1 


0 


True 


1 


1 


Inverted 
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MOTOROLA 



65,536-BIT DYNAMIC RAM 



The MCM6665 is a 65,536 bit, high-speed, dynamic Random-Access 
Memory. Organized as 65,536 one-bit words and fabricated using 
HMOS high-performance N-channel silicon-gate technology. This new 
breed of 5-volt only dynamic RAM combines high performance with low 
cost and improved reliability. 

By multiplexing row- and column-address inputs, the MCM6665 re- 
quires only eight address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is don e on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM6665 incorporates a one-transistor cell design and dynamic 
storage techniques. 



Organized as 65,536 Words of 1 Bit 
Single -t- 5 V Operation 
250 ns Operation 
Low Power Dissipation 

275 mW Maximum (Active) 

30 mW Maximum (Standby) 
Three- State Data Output 
Internal Latches for Address and Data Input 
Early-Wnte Output Capability 
16K Compatible 128-Cycie, 2 ms Refresh 
RAS-only Refresh Mode 

CAS Controlled Output Providing Latched or Unlatched Data 
Upward Pm Compatible from the 16K RAM (MCM4116, MCM4516, 
MCM4517) 



BLOCK DIAGRAM 



-vcc 
-vss 



Cioci 



A3H 



A5- 
A6- 



^recnarge 
Clock 



16.384 BH Merr.ory 
Array 



1/2 11 o1 2561 
Column Decoder 



16.384- Bil Memory 
Array 



Sense Amplifier 



1/2 Cell 
logic 



16 384 Bi' Merr.o 



1/2 n o< 256) 
Column Decoder 



16.384 Bii Memory 
Array 



Sense Amplifier 



c 
o 


^RAS 


u 






♦-CAS 


0) 

cr 

TD 

c 


^Wriie. W 


o 


♦ Data In, D 


o 
u 




O) 


-^Outpu' 


E 


Data. Q 






o 





MCM6665L25 



MOS 

(N-CHANNEL, SILICON-GATE) 

65,536-BIT 
DYNAMIC RANDOM ACCESS 
MEMORY 







16 U *^ 






L SUFFIX 




CERAMIC PACKAGE 




CASE 690 



PIN ASSIGNMENT 



Veer 

D 



C 2 



W t 3 



RAS 
AO C 
A2 [ 
A1 I 

Vcc 



C 4 



3 Vss 
3 CA? 
3 Q 
3 A6 
] A3 
3 A4 
3 A5 
1 A7 



*Vcci does not draw any current but 
must be tied to Vcc to inactivate inter- 
nal refresh circuitry. 



PIN NAMES 


A0-A7 


Address Input 


D 


Data In 


0 


Data Out 


W 


Read/ Write Input 


RAS 


Row Address Strobe 


CAS 


Column Address Strobe 


Vcc 


Power ( + 5 V) 


Vss 


Ground 



This device contains circuury to protect the in- 
puts against dannage due to high static voltages 
or electric fields, however, it is advised that nor- 
mal precautions be taken to avoid application of 
any voltage higher than maximum rated voltages 
to this high impedance circuit 



DS9835/ 11-80 



MCM6666L25 



ABSOLUTE MAXIMUM RATINGS ISee Note) 



, Rating 


Symbol 


Value 


Unit 


Voltage on Any Pin Relative to Vss (Except Vcc> 


Vin. Vout 


- 2 to + 7 


V 


Voltage on Vqc Supply Relative to Vss 


Vin. Vout 


-1 to +7 


V 


Operating Temperature Range 


Ta 


0 to +50 


"C 


Storage Temperature Range 


^stg 


-65 to +150 




Power Dissipation 


Pd 


1.0 


w 


Data Out Current 


'out 


50 


mA 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 



FIGURE 1 - OUTPUT LOAD 

5 V 



Q f- 




970 0 



100pF-__ >12kll 



'Includes Jig Capacitance 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


UnH 


Notes 


Supply Voltage 


MCM6665L25 


vcc 


4.5 


5.0 


5.5 


V 


1 






Vss 


0 


0 


0 






Logic 1 Voltage, All Inputs 


V|H 


2.4 




Vcc+1 0 


V 


. 1 


Logic 0 Voltage. All Inputs 


V|L 


-2.0 




0.8 


V 


1 



PC CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Max 


Unit 


Notes 


Vcc Power Supply Current (tRC min.) 


'CC 




50 


mA 


4 


Standby V^c Power Supply Current 


ICC2 




5 


mA 


5 


VcC Power Supply Current During RAS Only Refresh Cycles 


ICC3 




40 


mA 




Input Lealtage Current fany input) (0^VjnS5.5) (Except Pin 1) 


l|(L) 




10 


mA 




Input Lealcage Current (Pin 1) (Vjn = Vcc> 


l|(L) 




10 


^A 




Output Leakage Current (Os Vout ^5.5) (Except Pin 1) 


IO(L) 




10 


mA 


5. 6 


Output Logic 1 Voltage @ Iqui = - 4 mA 


VOH 


2.4 




V 




Output Logic 0 Voltage @ lout = 4 mA 


Vol 




0.4 


V 





AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full Operating Voltage and Temperature Range Unless Othen^ise Noted) 
(See Notes 2, 3, 9. 14) 
(Read, Write, and Read-Modify-Write Cycles) 



Parameter 


Symbol 


Min 


Max 


Unit 


Notes 


Random Read or Write Cycle Time 


tRC 


450 




ns 


8, 9 


Read Write Cycle Time 


tRWC 


450 




ns 


8, 9 


Access Time from Row Address Strobe 


tRAC 




250 


ns 


10. 12 


Access Time from Column Address Strobe 


^CAC 




145 


ns 


11, 12 


Output Buffer and Turn-Off Delay 


tOFF 


0 


50 


ns 


17 


Row Address Strobe Precharge Time 


tRP 


190 




ns 




Row Address Strobe Pulse Width 


tRAS 


250 


10000 


ns 




Column Address Strobe Pulse Width 


^CAS 


145 


10000 


ns 




Row to Column Strobe Lead Time 


tRCD 


55 


105 


ns 


13 


Row Address Setup Time i 


tASR 


0 




ns 




Row Address Hold Time 


tRAH 


45 




ns 




Column Address Setup Time 


tASC 


0 




ns 




Column Address Hold Time 


tCAH 


75 




ns 




Column Address Hold Time Referenced to RAS 


tAR 


200 




ns 




Transition Time (Rise and Fall) 


tT 


3.0 


50 


ns 


6 
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MCM6665L25 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 
(See Notes 2, 3, 9, 14) 
(Read, Write, and Read-Modify-Write Cycles) 



Parameter 


Symbol 


Min 


Max 


Unita 


Notea 


RniMi PnmmnnH ^ntiin TimA 


^RCS 


U 




ns 




Resd Command Hold Time 


tRCH 


10 




ns 


14 


Read Command Hold TirDe Referenced to f^A^ 


tRRH 


40 




ns 


14 


Write Comnfiand Hold Time 


tWCH 


75 




ns 




Write Command Hold Time Referenced to RAS 


tWCR 


200 




ns 




Write Command Pulse Width 


tWP 


70 




ns 




Write Command to Row Strobe Lead Time 


tRWL 


70 




ns 




Write Command to Column Strobe Lead Time 


tCWL 


70 




ns 




Data in Setup Time 


IDS 


0 




ns 


15 


Data in Hold Time 


tDH 


75 




ns 


15 


Data in Hold Time Referenced to I^AiS 


tDHR 


200 




ns 




Column to Row Strobe Precharge Time 


tCRP 


-10 




ns 




Hold Time 


tRSH 


145 




ns 




Refresh Period 


tRFSH 




2.0 


ms 




WRITE Command Setup Time 


twcs 


-10 




ns 


16 


?!S5 to WRITE Delay 


tCWD 


70 




ns 


16 


1^ to WRITE Delay 


tRWD 


195 




ns 


16 


dAS Hold Time 


tCSH 


250 




ns 





CAPACITANCE (f» 1.0 MHz. Ta»26''C. Vcc»6 V. Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


TVP 


Max 


Unita 




Input Capacitance (A0-A7). D 


cii 


4.0 


5.0 


PF 


7 


Input Capacitance RAS, CAS, WRITE 


C|2 


8.0 


10.0 


PF 


7 


Output Capacitance (0) 


Co 


5.0 


7.0 


pF 


7 



NOTES 



1 All volidges referenced lo Vss 

2 V|H rnin and V|l max are reference levels lor ineasunng timing of inpiil'siqiials Transition tirnes are measured between Vih and 

V|L ' _ 

3 An initial pause of 100 is required after power up followed by any 8 RAS cycles before propei device opeiation guarnnteed 

4 CurrerM is a functujn of cycie rate and output loading, maximuni current is measured at the fastest i-ycie late with tfie output 
open 

5 Output is disabled (open circuit) and RAS and CAS are both at a k)g>c 1 

6 The transition time specification applies for all input signals In addition to meeting the liansition rate specification all input sig 
nals must transmit between V|h and V|l loi between V|l and V|H> i'^ h momitonic manner 

7 Capacitance measured wnfi a Booniun Meter or effective capacitance calculated fiom the equ.itioi^ C rrj 

8 The specifications for tp(; (mini, and tRwc '"H'lt used only to milic.ito cycle time at winch proper operation over tfie full tern- 
peiaiure range (0"C< T/^< ;0"C) is assured 

9 AC measurements assume t] - 5 0 ns 

10 Assumes that (RCD^iRCD (""laxl ^ 

11 Assumes that tRCD^ 'RCD (niaxi 

12 Measured with a current load equivalent to 2 TTL loads (+ 200 ^A, -4 mA) and 100 pF {VoH = 2.0 V, VoL= - 0 8 V). 

13 Operation within the tRCD 'fTiaxi limit ensures that IRAC 'niax) can be met tR(jD (max) is specified as a reference point only, if 
'RCD 'S greater than the specified tRCD 'nnax) limit, then access time is controlled exclusively by tCAC 

14 Either tRRH or tRCH "'"St be satis fied f or a read cycle 

lb These parameters are referenced to CAS leading edge m random wnti; cycles and to WRITE loading edge ir, delayed write or read- 
modify write cycles 

16 'WCS- 'CWD' 'RWD 3''^ restrictive operating parameters fhey are included m tfie data sheet as electrical character! 
istics only if twcs ^ 'WCS *fTiin), the cycle is an early write cycle and the data out pin will remai'^ open crcuit (high impedance) 
tfuougfiout tiie entire cycle, if tCWD^ 'CWD *niin) and tRWD- 'RWO I'l^'"'. tfie cycle is a read write cycle md the data out will 
contain data read frf)m the sele<jted cell, if r-.eitfier of tf»e ab(we sets of conditions is satisfied, tfie condition of the data out fat 
access time) is indeterminate 

17 t(,ff (max) defines th(> time at whicfi tfie ciutput achieves ttie open i.iicuit condition and is not riMereru eil to output voltage levels 
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PIN ASSIGNMENT COMPARISON 



MCM4516 
REFRESH rfT#V->n6l| Vss 

DI2 15 1 CAS 



MCM4517 



MCM6632 



WC 3 
??A?I 
AO I 5 
A2| 6 
All 7 



14 1 Q 
13 1 A6 
12 I A3 
11 I A4 
10 I A5 
9 I N/C 





MCM6633 

N/C ifry^-^leb Vss 



D I 2 
W[ 

AO I 

A2r 

All 
VccI 8 



ICA5 
1 Q 



13 I A6 



12 



I A3 



11 I A4 
10 1 A5 
9 I A7 



REFRESH C 




MCM6665 

N/C ipy^-^nibvss 



D I 2 
Wl 3 

RT^I 4 
AO I 5 
A2I 6 
AM 7 

VccI 8 



15 ICS? 



14 



1 Q 



13 ] A6 
12 I A3 
11 I A4 
10 I A5 
9 I A7 



PIN VARIATIONS 



Pin NumtMT 


MCM41ie 


MCM4616 


MCM4617 


MCMe632 


' MCMa883 


MCM0064 


MCMSSeB 


1 


Vbb(-5 V) 


REFRESH 


N/C 


REFRESH 


N/C 


REFRESH 


N/C 


8 


Vdd<'»-12 V) 


vcc 


Vcc 


VCC 


Vcc 


Vcc 


Vcc 


9 


Vcc< + 5 V) 


N/C 


N/C 


A7 


A7 


A7 


A7 
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READ CYCLE TIMING 



RAS 



CAS 



V|H 
V|L 



-«RC- 



-IRAS- 



-»CSH- 



-'RCD- 



tASR- 



m — m 



V|H 
V|L 



_ V|H 
W 



Q (Data Out) 



VOH 

Vol ' 



Row 
Address 



'ASCI 



MCAH-I 



Column 
Address 



-'RSH-- 
-'CAS- 




7 



-tRP 

I— tCRP- 



^^RRH-^ 

'RCH 



-'CAC- 



-tRAC- 



-High Z- 



Vahd 
Data 



■ tOFF 



WRITE CYCLE TIMING 



V|H 



CAS 



V|H • 

V|L 



V|H 
V|L 



- IRC- 



-tRCD- 



Row 
Address 



lASCH 



-ftCSH- 



Column 
Address 



• tCAH 



twos 



l^twCH^ 
A ^ 



KtDSh 



Valid 
Data 



-tDHR- 



\ 



Q (Data Out) 



VOH_ 

Vol" 



-High Z- 
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MCM6G66 BIT ADDRESS MAP 



Row Address A7 A6 AS A4 A3 A2 A1 AO 
Column Address A7 A6 A5 A4 A3 A2 A1 AO 



□ 



Column AddrMSM 





1 










01FF 
01FF 


0110 
0111 

Old 

0100 


OOFF • 
OOFF 


0000 
1000 
1 100 - 
OlOO 



Hex 


Dec 


A7 


A6 


A3 


A4 


AS 


A2 


AO 


A1 


FE 


254 






1 






1 


1 


0 


FF 


256 


1 




1 






1 


1 


1 


FC 


252 


1 










1 


0 


0 


FD 


263 


1 




1 






1 


0 


1 


FA 


250 


1 




1 






0 


1 


0 


FB 


261 


1 




1 






0 


1 


1 


F8 


248 


1 




1 






0 


0 


0 


F9 


249 


1 


1 


• 






0 


0 


1 




• 




















• 




















• 




















• 




















• 




















• 


















82 


130 




0 


0 


0 


0 


0 


1 


0 


83 


131 


^ 


0 


0 


0 


0 


0 






8D 


128 


1 


0 


0 


0 


0 


0 


0 


0 


61 


129 


1 


0 


0 


0 


0 


0 


0 


1 


7F 


127 


0 


1 


1 


1 


1 


1 


1 


1 


7E 


126 


0 


1 


1 


1 


1 


1 


1 


0 


7D 


125 


0 


1 


1 


1 


1 


1 


0 


1 


















































































































































































































































04 


4 


0 


0 


0 


0 


0 


1 


0 


0 


03 


3 


0 


0 


0 


0 


0 


0 


1 


1 


02 


2 


0 


0 


0 


0 


0 


0 


1 


0 


01 


1 


0 


0 


0 


0 


0 


0 


0 


1 


00 


0 


0 


0 


0 


0 


0 


0 


0 


0 



I ^ 

I m 

I 3-- 

< ^ ^ 

5 — 



88&8SS808 

00 — — 00 — 
O"- — 00 — — 00 
O'-^ — ^0000 
— 00000000 
000000000 
000000000 
000000000 
000000000 



Data Stored = Djn « Aqx * Ai y 



Column 


Row 




AddreM 


AddreM 


Data 

Stored 


A1 


AC 


0 


0 


Inverted 


0 


1 


True 


1 


0 


True 


1 


1 


Inverted 
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MOTOROLA 



4096-BIT STATIC RANDOM ACCESS MEMORY 

The MCM2114 is a 4096-bit random access memory fabricated with 
high density, high reliability N-channel silicon-gate technology. For ease 
of use, the device operates from a single power supply, is directly com- 
patible with TTL and DTL, and requires no clocks or refreshing because 
of fully static operation. Data access is particularly simple, since address 
setup times are not required The output data has the same polarity as 
the input data. 

The fylCM2114 is designed for memory applications where simple in- 
terfacing is the design objective. The MCM2114 is assembled in 18-pin 
dual-in-line packages with the industry standard pin-out. A separate 
chip select ("5") lead allows easy selection of an individual package when 
the three-state outputs are OR-tied. 

The f\/ICM21 14 series has a maximum current of 100 mA. Low power 
versions (i.e., MCM21L14 series) are available with a maximum current 
of only 70 mA. 
• 



1024 Words by 4-Bit Organization 
Industry Standard 18-Pin Configuration 
Single + 5 Volt Supply 
No Clock or Timing Strobe Required 
Fully Static. Cycle Time = Access Time 
Maximum Access Time 
, MCM2114-20/MCM21L14-20 200 ns 
MCM2114-25/MCM21L14-25 250 ns 
MCM2114-30/MCM21L14-30 300 ns 
MCM21 14-45/ MCM21L14-45 450 ns 

• Fully TTL Compatible 

• Common Data Input and Output 

• Three-State Outputs for OR-Ties 

• Low Power Version Available 



BLOCK DIAGRAM 




AO A1 A2 A3 



MCM2114 
MCM21L14 



MOS 

(N CHANNEL, SILICON-GATE) 

4096-BIT STATIC 
RANDOM ACCESS 
MEMORY 




P SUFFIX 

PLASTIC PACKAGE 
CASE 707 




L SUFFIX 

CERAMIC PACKAGE 
CASE 680 



PIN ASSIGNMENT 



A6r 

A5[ 
A4I 
A3[ 
AO I 
A1[ 
A2I 

vss( 



1*^ 

2 
3 
4 



ivcc 

IA7 

]A8 

1A9 

1DQ1 

1DQ2 

I DOS 

IDQ4 

IW 



PIN NAMES 


AO A9 


Address Input 


W 


.Wrne Enable 


S 


Chip Select 


DQ1-DQ4 


Data Input/Output 


vcc 


Power ( + 5 V) 




Ground 



059800/179 
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MCM2114*MCM21L14 



ABSOLUTE MAXIMUM RATINGS (See Noiel 



Rating 


Value 


Unit 


Temperature Under Bias 


- 10 to -f-SO 


°C 


Voltage on Any Pin With Respect to Vss 


-0.5 to +7.0 


V 


DC Output Current 


5.0 


mA 


Power Dissipation 


1.0 


Watt 


Operating Temperature Range 


0 to +70 


°C 


Storage Temperature Range 


-65 to + 150 





NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restncted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
penods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 



This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields; nowever, 
It IS advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this high-impedance circuit. 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage 


Vgg 


4.75 


5.0 


5.25 


V 


vss 


0 


0 


"6 




Logic 1 Voltage, All Inputs 




W 




V|H 


2 0 




6.0 


V 


Logic 0 Voltage, All Inputs 


V|L 


-0.5 




08 


V 


DC CHARACTERISTICS 


Parameter 


Symbol 


MCM2114 


MCM21L14 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Input Load Current (All Input Pins, V,n = 0 to 5.5 V) 


lu 






10 






10 


mA 


I/O Leakage Current (S = 2.4 V, Vdq = 0.4 V to Vcc> 


I'LOl 








10 






10 


mA 


Power Supply Current (Vjn = 5.5 V, IdQ = 0 mA, Ta = 25°C) 


icci 




80 


95 






65 


mA 


Power Supply Current (V|n = 5.5 V, IdQ = 0 mA, Jp^=0°C) 


ICC2 






100 






70 


mA 


Output Low Current Vol = 0.4 V 


'OL 


2.1 


6.0 




2.1 


6.0 




mA 


Output High Current VoH = 2.4 V 


'OH 




- 1.4 


- 1.0 




- 1 4 


-1.0 


mA 



NOTE: Duration not to exceed 30 seconds 
CAPACITANCE (f = 1.0 MHz. Ta = 25°C, periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance (V|n = 0 V) 


C,n 


5.0 


PF 


Input/Output Capacitance (Vdq = 0 V) 


C|/0 


50 


pF 



Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation; C= lAt/AV. 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted.) 



Input Pulse Levels.. 
Input Rise and Fall Times. 



0.8 Volt to 2.4 Volts 
.10 ns 



Input and Output Timing Levels 1.5 Volts 

Output Load 1 TTL Gate and Cl= 100 pF 



READ (NOTE 1), WRITE (NOTE 2) CYCLES 



Parameter 


Symbol 


MCM2 
MCM2 


114-20 
LI 4-20 


MCM21 14-25 
MCM21L14-25 


MCM21 14-30 
MCM21L14-30 


MCM21 14-45 
MCM21L14-45 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Address Valid to Address Don't Care 


'AVAX 


200 




250 




300 




450 




ns 


Address Valid to Output Vahd 


tAVQV 




200 




250 




300 




450 


ns 


Chip Select Low to Data Valid 


'SLQV 




70 




85 




100 




120 


ns 


Chip Select Low to Output Don't Care 


^SLQX 


20 




20 




20 




20 




ns 


Chip Select High to Output High Z 


'SHQZ 




60 




70 




80 




100 


ns 


Address Don't Care to Output High Z 


»AXOZ 


50 




50 




50 




50 




ns 


Write Low to Write High 


'WLWH 


120 




135 




150 




200 




ns 


Write High to Address Don't Care 


'WHAX 


20 




20 




20 




20 




ns 


Write Low to Output High Z 


'WLOZ 




60 ' 




70 




80 




100 


ns 


Data Valid to Write High 


'DVWH 


120 




135 




150 




200 




ns 


Write High to Data Don't 


^WHDX 


0 




0 




0 




0 




ns 



NOTES; 1. A Read odcurs during the overlap of a 
2. A Write occurs during the overlap of a 



low S" and a fnyh W 
low "S" and a lowW 
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READ CYCLE TIMING IW HELD HIGH) 





^ lAVAX 






^ lAVQV ^ 








k 












wwwwwwwwwmmv 






///////////// 




^— tSLQV— ^ 
■♦tSLQX-H 


^ 


^QZ-• 
L 


1 lAXQZ 






) 



WRITE CYCLE TIMING (NOTE 3) 



■ tAVAX - 



2WZIL 



'/////////////, 



tWHDX 



3. If the15 low transition occurs simultaneously with the W low transition, the output buffers lem^in in a high-impedance state. 

WAVEFORMS 

Wavaform Input Outp"* 

Symbol 



/ //^ y CHANGF 



CHANGt WILLCHANGk 
HOM H TO L FHQM M TO L 



riL L CHANGt 
> HOM I TO H I- ROM 1 TO H 



OON T CAHt CHANGING 



ANY CHANGE 
PfflMITTFU 



STATe 
UNKNOWN 



iMPFUANCt 
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TYPICAL CHARACTERISTICS 



SUPPLY CURRENT versus SUPPLY VOLTAGE 



SUPPLY CURRENT versus AMBIENT TEMPERATURE 
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MCM21 14/MCM21 L14 BIT MAP 



□ 



vcc 

□ 



1023« 

1007 



1023'<- 
1007 



DQ3 (PIN NO. 12) 



DQ4 (PIN NO. 11) 



DQ1 (PIN NO. 14) 



1023'* 
1007 



-1008 



DQ2 (PIN NO. 13) 



To determine the precise location on the die. of a word in memory, reassign address numbers to the address pins as 
in the table below. The bit locations can then be determined directly from the bit map. 



PIN NUMBER 

1 

2 
3 
4 

5 



REASSIGNED 
ADDRESS NUMBER 

A6 
A5 
A4 
A3 
AO 



PIN NUMBER 

6 
7 

15 
16 
17 



REASSIGNED 
ADDRESS NUMBER 

A1 
A2 
S9 
A& 
ff7 



r 

& ■ 
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1024x1 STATIC RAM 

The MCM21 15A and MCM2125A families are high-speed, 1024 words 
by one-bit, random-access memories fabricated using HMOS, high- 
performance N-channel silicon-gate technology. Both open collector 
(MCM2115A) and three-state output (MCM2125A) are available. The 
devices use fully static circuitry throughout and require no clocks or 
timing strobes. Data out has the same polarity as the input data. 

Access times are fully compatible with the industry-produced IK 
Bipolar RAMs, yet offer up to 50% reduction in power over their Bipolar 
equivalents. 

All inputs and output are directly TTL compatible. The chip select 
allows easy selection of an individual device when outputs are OR-tied. 

• Organized as 1024 Words of 1 Bit 

• Single + 5 V Operation 

• Maximum Access Time of 45 ns, 55 ns, and 70 ns available 

• Low Operating Power Dissipation 

• Pin Compatible to 93415A (2115A) and 93425A (2125A) 

• TTL Inputs and Outputs 

• Uncommitted Collector (2115A) and Three-State (2125A) Output 



BLOCK DIAGRAM 



Word 
Driver 



32x32 
Array 



Sense Amps 

And 
Write Drivers 



Control 
Logic 



Address 
Decoder 



nTTT 



Address 
Decoder 



TTTl 



AO A1 A2 A3 A4 A5 A6 A7 A8 A9 



TRUTH TABLE 



S W D 



Inputs 


Output 
21 ISA FamHy 


Output 
212SA Family 


Mode 




W 


b 


Q 


0 




H 


X 


X 


H 


High Z 


Not Selected 


L 


L 


L 


H 


High Z 


Write "0" 


L 


L 


H 


H 


High Z 


Write" 1" 


L 


H 


X 


Data Out 


Data Out 


Read 



MCM2115A 
MCM21L15A 
MCM2125A 
MCM21L25A 



MOS 

(N-CHANNEL, SILICON-GATE) 

1024-BIT STATIC 
RANDOM ACCESS 
MEMORY 




C SUFFIX 

FRIT-SEAL 
CERAMIC PACKAGE 
CASE 620-06 



PIN ASSIGNMENT 



S[ 1« 

A0[ 2 
A1[ 3 
A2I 4 
A3I 5 
A4C 6 
Q[ 7 
Vsst 8 



13 



11 



3VCC 
]D 
3W 
]A9 
12 ]A8 



3A7 



10 ]A6 
9 ]A5 



PIN NAMES 

A Address 

D Data Input 

Q Data Output 

S Chip Select 

Vcc +5 V Supply 

Vss Ground 

W Write Enable 



DS9ei9/&«} 
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ABSOLUTE MAXIMUM RATINGS (See Notel 



Rating 


Value 


Unit 


Temperature Under Bias 


- 10 to +80 


*'C 


Voltage on Any Pin With Respect to Vss 


-0.5 to +7.0 


Vdc 


DC Output Current 


20 


mA 


Power Dissipation 


1.0 


Watt 


Operating Temperature Range 


0 to +70 


"'C 


Storage Temperature Range 


-65 to +150 


°C 



This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields; however, it is advised that nor- 
mal precautions be taken to avoid application of 
any voltage higher than maximum rated voltages 
to this high-impedance circuit. 



NOTE: Permanent damage may occur if ABSOLUTE MAXIIVIUM RATINGS 
are exceeded. Functional operation should be restricted to RECOM- 
f^ENDED OPERATING CONDITIONS. Exposure to higher than recom- 
mended voltages for extended periods of time could affect device 
reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted ) 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage 


vcc 
vss 


4.75 
0 


5.0 
0 


5.25 
0 


V 


Logic 1 Voltage, All Inputs 


V|H 


2.1 




6 


V 


Logic 0 Voltage, All Inputs 


V|L 


-0 3 




0.8 


V 


DC OPERATING CHARACTERISTICS 


Parameter 


Symbol 


ry/iCM2ii5A 


IVICM21L15A 


MCM2125A 


MCM21L25A 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Input Low Current (All Input Pins, V,n = 0 to 5.5 V) 


"IL 




-40 




-40 




-40 




-40 


mA 


Input High Current 


l|H 




40 




40 




40 




40 


mA 


Output Leakage Current (Vout = 0 5/2 4 V) 


lOL 












50 




50 


mA 


Output Leakage Current (Vout = 4.5 V) 


ICEX 




100 




100 










mA 


Power Supply Current (S.= Vn_, Outputs Open Ta = 25°C) 


ICC 




125 




75 




125 




75 


mA 


Output Low Voltage (Iol = 7.0 mA, 2125A, 16 mA 2n5A) 


VOL 




0.45 




0.45 




0.45 




0.45 


V 


Output High Voltage (loH= -^ 0 mA) 


VOH 










2.4 




2.4 




V 


Current Short Circuit to Ground 


'OS 












- 100 




- 100 


mA 



MCM2115A FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS, READ, WRITE CYCLES 

(TA = 0to70°C, Vcc = 5.0 V ±5%) 



Parameter 


Symbol 


MCM2115A-45 


MCM2115A'55 


MCM2115A-70 


Units 


Min 


Max 


Min 


Max 


Min 


Max 


Chip Select Low Output Valid 


tSLQV 


5 


30 


5 


35 


5 


40 


ns 


Chip Select High to Output Invalid 


tSHQZ 




30 




35 




40 


ns 


Address Valid to Output Valid 


tAVQV 




45 




55 




70 


ns 


Address Valid to Output Invalid 


tAVQX 


10 




10 




10 




ns 


Write Low to Output Disable 


tWLQZ 




30 




35 




40 


ns 


Write High to Output Valid 


tWHQV 


0 


30 


0 


35 


0 


45 


ns 


Write Low to Write High (Write Pulse Width) 


tWLWH 


30 




40 




50 




ns 


Data Valid to Write Low 


^DVWL 


5 




5 




5 




ns 


Write High to Data Don't Care (Data Hold) 


tWHDX 


5 




5 




5 




ns 


Address Valid to Write Low (Address Setup) 


tAVWL 


5 




5 




15 




ns 


Write High to Address Don't Care 


tWHAX 


5 




5 




5 




ns 


Chip Select Low to Write Low 


tSLWL 


5 




5 




5 




ns 


Write High to Chip Select High 


tWHSH 


5 




5 




5 




ns 


Address Valid to Address Don't Care 


tAVAX 




45 




55 




70 


ns 


Chip Select Low to Chip Select High 


tSLSH 




45 




55 




70 


ns 
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MCM21L1&A FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS, READ, WRITE CYCLES 

(Ta = 0 to 70'C, Vcc = 5 0 V ±5%) 



Paramatsr 


Symbol 


MCM21L15A-46 


MCM21L15A-70 


Units 


Min 


Max 


Min 


Max 


Cf^ip Select Low to Output Valid 


tSLQV 


5 


30 


5 


30 


ns 


Chip Select High to Output Invalid 


tSHQZ 




30 




30 


ns 


Address Valid to Output Valid 


tAVQV 




45 




70 


ns 


Address Valid to Output Invalid 


tAVOX 


10 




10 




ns 


Write Low to Output Disable 


^WLQZ 




25 




25 


ns 


Write High to Output Valid 


^WHQV 


0 


25 


0 


25 


ns 


Write Low to Write High (Write Pulse Width) 


tWLWH 


30 




30 




ns 


Data Valid to Write Low 


tDVWL 


0 




0 




ns 


Write High to Data Don't Care 


tWHDX 


5 




5 




ns 


Address Valid to Write Low (Address Setup) 


^AVWL 


5 




5 




ns 


Write High to Address Don't Care 


tWHAX 


5 




5 




ns 


Chip Select Low to Write Low 


tSLWL 


5 




5 




ns 


Write High to Chip Select High 


tWHSH 


5 




5 




ns 


Address Valid to Address Don't Care 


tAVAX 




45 




70 


ns 


Chip Select Low to Chip Select High 


tSLSH 




45 




70 


ns 


MCM2125A FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS, READ, WRITE CYCLES 

(Ta = 0 to 70*C, Vcc = 5.0 V ±5%) 


Parameter 


Symbol 


MCM2125A-46 


MCM2126A-66 


MCM2125A-70 


Units 


Min 


Max 


Min 


Max 


Min 


Max 


Chip Select Low to Output Valid 


tSLQV 


5 


30 


5 


35 


5 


40 


ns 


Chip Select High to Output High Z 


tSHQZ 




30 




35 




40 


ns 


Address Valid to Output Valid 


tAVQV 




45 




55 




70 


ns 


Address Valid to Output Invalid 


tAVOX 


10 




10 




10 




ns 


Write Low to Output High Z 


tWLQZ 




30 




35 




40 


ns 


Write High to Output Valid 


tWHQV 


0 


30 


0 


35 


0 


45 


ns 


Write Low to Write High (Write Pulse Width) 


tWLWH 


30 




40 




50 




ns 


Data Valid to Write Low 


tDVWL 


5 




5 




5 




ns 


Write High to Data Don't Care 


tWHDX 


5 




5 




5 




ns 


Address Valid to Write Low (Address Setup) 


tAVWL 


5 




5 




15 




ns 


Write High to Address Don't Care 


tWHAX 


5 




5 




5 




ns 


Chip Select Low to Write Low 


tSLWL 


5 




5 




5 




ns 


Write High to Chip Select High 


tWHSH 


5 




5 




5 




ns 


Address Valid to Address Don't Care 


tAVAX 




45 




55 




70 


ns 


Chip Select Low to Chip Select High 


tSLSH 




45 




55 




70 


ns , 


MCM21L25A FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS, READ, WRITE CYCLES 

(Ta = 0 to 70°C, Vcc = 5.0 V ± 5% ) 


Parameter 


Symbol 


MCM21L25A-46 


MCM21L25A-70 


Units 


Min 


Max 


Min 


Max 




Chip Select Low to Output Valid 


tSLOV 


5 


30 


5 


30 


ns 


Chip Select High to Output High Z 


tSHQZ 




30 




30 


ns 


Address Valid to Output Valid 


tAVQV 




45 




70 


ns 


Address Valid to Output Invalid 


tAVQX 


10 




10 




ns 


Write Low to Output High Z 


tWLQZ 




25 




25 


ns 


Write High to Output Valid 


tWHQV 


0 


25 


0 


25 


ns 


Write Low to Write High (Write Pulse Width) 


tWLWH 


30 




30 




ns 


Data Valid to Write Low 


tDVWL 


0 




0 




ns 


Write High to Data Don't Care 


tWHDX 


5 




5 




ns 


Address Valid to Write Low (Address Setup) 


tAVWL 


5 




5 




ns 


Write High to Address Don't Care 


tWHAX 


5 




5 




ns 


Chip Select Low to Write Low ' 


tSLWL 


5 




5 




ns 


Write High to Chip Select High 


tWHSH 


5 




5 




ns 


Address Valid to Address Don't Care 


tAVAX 




45 




70 


ns 


Chip Select Low to Chip Select High 


tSLSH 




45 




70 


ns 
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CAPACITANCE (f=1.0 MHz. Ta = 25"'C, periodically sampled rather than 
100% tested.) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance (Vjn = 0 V) 


Cin 


5 


PF 


Output Capacitance (Vout = 0 V) 


Cout 


8 


pF 



Capacitance measured with a Boonton Meter or effective capacitance calculated 
from the equation: C= lA^/AV. 



OUTPUT LOAD 

vcc 



^300 0 



2115A Q- 



30 pF 
[ (Including 
scope and jig) 



2115A FAMILY 



READ CYCLETIMING 1 
Held Low, W Held High) 



READ CYCLE TIMING 2' 
(W Held High) 



Address 



Address' 



3C 



-tAVQV- 



h-tAVQX-» 



Q (Data Out) Previous Data Valid 



-tAVAX- 



X 



Address Valid 



-3.5 V 
-0 V 

- VOH 

■Vol 

- 3.5 V 

- 0 V 



-tSLSH- 



-tSLOV ^ 

^ 



■ 3.5 V 



— ov 

tSHQZ 

VOH 

Vol 



WRITE CYCLE TIMING 




(All Time Measurements Referenced to 1 5 V) 
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Waveform 
Symbol 



WAVEFORMS 




Input 


Output 


Must Be 


Will Be 


Valid 


Valid 


Change 


Will Change 


From H to L 


From H to L 


Change 


Will Change 


From L to H 


From L to H 


Don't Care: 


Changing 


Any Change 


State 


Permitted 


Unknown 




High 




Impedance 



READ CYCLEJIMING 1 
Held Low, W Held High) 



OUTPUT LOAD 

vcc 

510 



2125A Q- 



2125A FAMILY 



READ CYCLE TIMING 2 
(W Held High) 



3C 



-tAVAX- 



-tAVQV- 



Q (Data Outf Previous Data Valid 



^ 30 pF 

[ (Including 
Scope and jig) 



X 



Address Valid 



-3.5 V 
-0 V 

-"J OH 

-Vol 

-3.5 V 
.0 V 



Q (Data Out)- 



-ISLQV- 



tSHOZ 



Data Valid 



- 3.5 V 
-0 V 



X — VOH 

>-^-^-v 



-Vol 



WRITE CYCLE TIMING 



0 (Data Out)' 




Vol 



(All time measurements referenced to 1.5 V) 
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2115A FAMILY 

WRITE ENABLE TO HIGH-Z DELAY PROPAGATION DELAY FROM CHIP SELECT TO HIGH-Z 



Write 
Enable 



Data 
Output 



•tWLQZ 



Chip 
Select 



Data 
Output 



^SHQZ 



2125A FAMILY 



WRITE ENABLE TO HIGH-Z DELAY 



PROPAGATION DELAY FROM CHIP SELECT TO HIGH-Z 



Write 
Enable 



Data , 
Output "0" Level 



Data 
Output 



tWLQZ 
/ 

0.5 V 



t^0_5 V Hi-Z 



Chip 
Select 



Data 
Output 



Data 
Output 



^SHQZ 



.0 5 V 
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Product Preview 



1024x1 STATIC RAM 

The MCM21 15H and MCM2125H families are high-speed, 1024 words 
by one-bit, random-access memories fabricated using HMOS, high- 
performance N-channel silicon-gate technology. Both open collector 
(MCM2115H) and three-state output (MCM2125H) are available. The 
devices use fully static circuitry throughout and require no clocks or 
refreshing to operate. Data out has the same polarity as the input data. 

Access times are fully compatible wih the industry-produced IK 
Bipolar RAMs, yet offer up to 50% reduction in power.over their Bipolar 
equivalents. 

All inputs and outputs are directly TTL compatible. A separate chip 
select allows easy selection of an individual device when outputs are 
OR -tied. 
• 



Organized as 1024 Words of 1 Bit 
Single -»-5 V Operation 

Maximum Access Time of 20 ns, 25 ns, 30 ns, and 35 ns Available 
Low Operating Power Dissipation 
Pin Compatible to 93415A (2115H) and 93425A {2125H) 
TTL Inputs and Outputs 
Uncommitted Collector (2115H) and Three-State (2125H) Output 



BLOCK DIAGRAM 



Word 
Driver 



32x32 
Array 



Vcc=Pin 16 
Vss = Pin 8 



Sense Amps 

And 
Write Drivers 



Address 
Decoder 



rrm 



Control 
Logic 



Address 
Decoder 



TTH 



AO A1 A2 A3 A4 A5 A6 A7 A8 A9 



TRUTH TABLE 



S W D 



Inputs 


Output 
211 5H Family 


Output 
2125H Family 


Mode 


S 


W 


D 


Q 


0 




H 


X 


X 


H 


High Z 


Not Selected 


L 


L 


L 


H 


High Z 


Wnte "0" 


L 


L 


H 


H 


High Z 


Write "1" 


L 


H 


X 


Data Out 


Data Out 


Read 



MCM2115H 
MCM2125H 



MOS 

(N-CHANNEL, SILICON-GATE) 

1024-BIT STATIC 
RANDOM ACCESS 
MEMORY 









C SUFFIX 




FRIT-SEAL 


CERAMIC PACKAGE 




CASE 620-06 



PIN ASSIGNMENT 



SC 
AOC 
Al 
A2I 
A3 1 
A4C 

QI 

vssi 



I 3 



3VCC 

ID 

]W 

]A9 

3A8 

]A7 

1A6 

1A5 



PIN NAMES 


A. . 


Address 


D 


Data Input 


0. 


Data Output 


s 


Chip Select 


vcc 


+ 5 V Supply 


Vss 


Ground 


w. 


Write Enable 



Motorola reserves the right to nnake changes to 
any product herein to improve reliability, func- 
tion or design. Motorola does not assume any 
liability arising out of the application or use of 
any product or circuit described herein; neither 
does It convey any license under its patent rights 
nor the rights of others. 



NP321/11-80 
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MCM2147 



4096-BIT STATIC RANDOM ACCESS MEMORY 

The MCM2147 is a 4096-bit static random access memory 
organized as 4096 words by 1-bit using Motorola's N-channel silicon- 
gate MOS technology. It uses a design approach which provides the 
simple timing features associated with fully static memories and 
the reduced standby power associated with semi-static and dynamic 
memories; This means low standby power without the need for 
clocks, nor reduced data rates due to cycle times that exceed access 
timjs. 

E controls the power-down feature. It is not a clock but rather 
a chip select that affects power consumption. In less than a cycle 
time after E goes high, deselect mode, the part automatically reduces 
its power requirements and remains in this low-power standby mode 
as long as E remains high. This feature results in system power 
savings as great as 85% in larger systems, where most devices are 
deselected. The automatic power-down feature causes no perfor- 
mance degradation. 

The MCM2147 is in an 18 pin dual in-line package with the 
industry standard pinout. It is TTL compatible in all respects. The 
data out has the same polarity as the input data. A data input and 
a separate three-state output provide flexibility and allow easy 
OR-ties. 

• Fully Static Memory — No Clock or Timing Strobe Required 

• Single -^ 5 V Supply 

• High Density 18 Pin Package 

• Automatic Power-Down 

• Directly TTL Compatible— All Inputs and Outputs 

• Separate Data Input and Output 

• Three-State Output 

• Access Time - MCM2147-55 = 55 ns max 

MCM2147-70= 70 ns max 
MCM2147-85 = 85 ns max 
MCM2147-100 = 100 ns max 



BLOCK DIAGRAM 




Vss = Pin 9 



Column Select 



5 


6 


14 


1.3 


12 













A3 A4 A5 A9 AID All 



MOS 

(N CHANNEL. SILICON GATE) 

4096-BIT STATIC 
RANDOM ACCESS 
MEMORY 



C SUFFIX 

FRIT SEAL 
CERAMIC PACKAGE 
also available 




P SUFFIX 

PLASTIC PACKAGE 
CASE 707-02 



PIN ASSIGNMENT 



AOC 
A1 
A2I 
A3 1 
A4I 
A5C 
Ql 
W| 

vssi 



ivcc 

1A6 

IA7 
A8 
A9 
AlO 
All 
D 
E 



PIN NAMES 

AO- All ...Address Input 

W ..Write Enable 

F Chip Enable 

D Data Input 

Q Data Output 

Vcc Power ( -i-5 V) 

Vss Ground 



TRUTH TABLE 


¥ 


w 


Mode 


Output 


Power 


H 


x 


Not Selected 


High Z 


Standby 


L 


L 


Write 


High Z 


Active 


L 


H 


Read 


Data Out 


Active 





089821/10-80 
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ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Value 


Unit 


Temperature Under Bias 


-10 to +85 


°C 


Voltage on Any Pin With Respect to Vcc 


-0.5 to +7.0 


Vdc 


DC Output Current 


20 


mA 


Power Dissipation 


1.0 


Watt 


Operating Tennperature Range 


0 to +70 


°C 


Storage Temperature Range 


-65 to +150 





Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted 
to RECOMMENDED OPERATING CONDITIONS. Exposure to 
higher than recommended voltages for extended periods of time could 
affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static voltages 
or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high-impedance circuit. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage 


Vcc 
Vss 


4.5 
0 


5.0 
0 


5.5 
0 


V 


Logic 1 Voltage, All Inputs 


V|H 


2.0 




Vcc 


V 


Logic 0 Voltage, All Inputs 


V|L 


-0.3 




0.8 


V 



DC CHARACTERISTICS 



Parameter 


Symbol 


MCM2147-55 


MCM 2147-70 


MCM2147-85 


MCM2147-100 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


Input Load Current 

(All Input Pins. Vjn = 0 to 5.5 V) 


'IL 




0.01 


10 




0.01 


10 




0.01 


10 




0.01 


10 


mA 


Output Leakage Current 

(^ = 2.0 V. Vout = 0to5.5 V) 


'OL 




0.1 


50 




0.1 


50 




0.1 


50 




0.1 


50 


mA 


Power Supply Current 

(F - V 1 L, Outputs Open, T^ = 25°C) 


'cci 




120 


170 




100 


150 




95 


130 




90 


110 


mA 


Power Supply Current 

{¥= V|L. Outputs Open, T^ = 0°C) 


'CC2 






180 






160 






140 






120 


mA 


Standby Current 
(E = V,h) 


'SB 




15 


30 




10 


20 




15 


25 




10 


20 


mA 


Input Low Voltage 


V|L 


-0.3 




0.8 


-0.3 




0.8 


-0 3 




0.8 


-0.3 




0.8 


V 


Input High Voltage 


V|H 


2.0 




6.0 


2.0 




6.0 


2.0 




6.0 


2.0 




6.0 


V 


Output Low Voltage 
dOL =8.0 mA) 


Vol 






0.4 






0.4 






0.4 






0.4 


V 


Output High Voltage 
(Iqh = -^ 0 f"A) 


VOH 


2.4 






2.4 






2.4 






2.4 






V 



Typical values are for T^ = 25"C and Vcc = +5.0 V. 
CAPACITANCE 

(f = 1 .0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) 



FIGURE 1 - OUTPUT LOAD 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance (Vj^ = 0 V) 


Cin 


5.0 


PF 


Output Capacitancv (Vout = 0 V) 


Cout 


10 


PF 



Capacitance measured with a Boonton Meter or effective capacitance calculated 
lAt 

from the equation: C = —rj. 



30 pF 
(Includino 
scope and jig) 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted) 

Input Pulse Levels 0 Volt to 3.5 Volts Input and Output Timing Levels 1.5 Volts 

Input Rise and Fall Times 10 ns Output Load See Figure 1 



READ, WRITE CYCLES 



Parameter 


Symbol 


MCM2147-66 


MCM2147-70 


MCM2147-86 


MCM2147-100i 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Address Valid to Address Don't Care 
(Cycle Time When Chip Enable is Held Active) 


tAVAX 


55 




70 




85 




100 




ns 


Chip Enable Low to Chip Enable High 


tELEH 


55 




70 




85 




100 




ns 


Address Valid to Output Valid (Access) 


tAVQV 




55 




70 




85 




100 


ns 


Chip Enable Low to Output Valid (Access) 


tELQVr 




55 




70 




85 




106 


ns 


tELQV2' 




65 




66 




d6 




116 


ns 


Address Valid to Output Invalid 


tAVQX 


10 




10 




10 




10 




ns 


Chip Enable Low to Output Invalid 


lELQX 


10 




10 




10 




10 




ns 


Chip Enable High to Output High Z 


tEHQZ 


0 


40 


0 


40 


0 


40 


0 


40 


ns 


Chip Selection to Power-Up Time 


tpu 


0 




0 




0 




0 




ns 


Chip Deselection to Power-Down Time 


tPD 


0 


30 


0 


30 


0 


30 


0 


30 


ns 


Address Valid to Chip Enable Low 
(Address Setup) 


tAVEL 


0 




0 




0 




0 




ns 


Chip Enable Low to Write High 


tELWH 


45 




55 




70 




do 




ns 


Address Valid to Write High 


tAVWH 


45 




55 




70 




80 




ns 


Address Valid to Write Low (Address Setup) 


tAVWL 


0 




0 




0 




0 




ns 


Write Low to Write High (Write Pulse Width) 


tWLWH 


35 




40 




55 




65 




ns 


Write High to Address Don't Care 


tWHAX 


10 




15 




15 




15 




ns 


Data Valid to Write High 


tDVWH 


25 




30 




45 




56 




ns 


Write High to Data Don't Care (Data Hold) 


tWHDX 


10 




10 




10 




10 




ns 


Write Low to Output High Z 


tWLQZ 


0 


30 


0 


35 


0 


45 


0 


50 


ns 


Write High to Output Valid 


tWHQV 


0 




0 




0 




0 




ns 



•tgLQvi is access from chip enable when the 2147 is deselected for at least 55 ns prior to this cycle. tELQV2 'S access from chip enable for 
0 ns <^ deselect time < 55 ns. If deselect time - 0 ns, then tgLQv = t/^vQV- 



TIMING PARAMETER ABBREVIATIONS 

^ X X X X 
signal name from which interval is defined— ' I 

transition direction for first signal ' 

sigrwl name to which interval is defined I 
transition direction for second signal 

The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
2 = transition to off (high impedance) 



TIMING LIMITS 

The table of timing values shows either a minimum or 
a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. 
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READ CYCLE TIMING 1 
(E Hcid Low) 



READ CYCLE TIMING 2 

ADDRESS 



Q (Data out) Previous Data Valid /?tSlSdOO^ ( 

- ^AVEL 



• VoH 

•Vol 



Address Valid 



^IL 



J tpu 



V|L 



^cc Ice 

Supply 

Current 



NOTE: W is high for Read Cycles. 



WRITE CYCLE TIMING 




mnmnmELZ 

— tWHAX 



• V,H 







tDVWH ft-i^ — ^ 






Data Valid )| 


^LQZ- 





^WHDX 



Data Undefined 



:00<XXXXXXX) wgh; 



Data out = Data in 



OH 
OL 



Wavtform 

Symbol 



^1 

jnnr 



WAVEFORMS 



MUST BE WILL BE 

VALID VALID 



CHANGE WILL CHANGE 

FROM H TO L FROM H TO L 



77" CHANGE WILL CHANGE 

FROM L TO H FROM L TO H 



DON'T CARE; CHANGING: 
ANY CHANGE STATE 
PERMITTED UNKNOWN 



HIGH 
IMPEDANCE 
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DEVICE DESCRIPTION 



FIGURE 2 - AVERAGE DEVICE DISSIPATION 
versus MEMORY SIZE 



The MCM2147 is produced with a high-performance 
MOS technology which combines on-chip substrate bias 
generation with device scaling to achieve high speed. 
The speed-power product of this process is about four 
times better than earlier MOS processes. 

This gives the MCM2147 its high speed, low power and 
ease-of-use. The low-power standby feature is controlled 
with the E input. E is not a clock and does not have to 
be cycled. This allows the user to tie E directly to system 
addresses and use the line as part of the normal decoding 
logic. Whenever the MCM2147 is deselected, it auto- 
matically reduces its power requirements. 

SYSTEM POWER SAVINGS 

The automatic power-down feature adds up to signi- 
ficant system power savings. Unselected devices draw low 
standby power and only the active devices draw active 
power. Thus the average power consumed by a device 
declines as the system size increases, asymptotically 
approaching the standby power level as shown in Figure 2. 

The automatic power-down feature is obtained without 
any performance degradation, since access time from chip 
enable is < access time from address valid. Also the fully 
static design gives access time equal cycle time so multiple 
read or write operations are possible during a single select 
period. The resultant data rates are 14.3 MHz and 18 MHz 
for the MCM2147-70 and MCM2147-55 respectively. 

DECOUPLING AND BOARD LAYOUT 
CONSIDERATIONS 

The power switching characteristic of the MCM2147 
requires careful decoupling. It is recommended that a 
0.1 /iF to 0.3 /iF ceramic capacitor be used on every 
other device, with a 22 /jF to 47 /jF bulk electrolytic 
decoupler every 16 devices. The actual values to be used 
will depend on board layout, trdce widths and duty cycle. 

Power supply gridding ib recommended for PC board 
layout. A very satisfactory grid can be developed on 
a two-layer board with vertical traces on one side and 
horizontal traces on the other, as showr' in Figure 3. 
If fast drivers are used, terminations are recommended 
on input signal lines to the MCM2147 because significant 
reflections are possible when driving their high impedance 
inputs. Terminations may be required, to match the 
impedance of the line to the driver. 



'CC - 




MEMORY SIZE IN WORDS 



FIGURE 3 - PC LAYOUT 
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MCM2147H 



Product Preview 



4096-BIT STATIC RANDOM ACCESS MEMORY 

The MCM2147H is a 4096-bit static random access memory organized 
as 4096 words by 1-bit using Motorola's high-performance N-channel 
silicon-gate MOS technology (HMOS). It uses a design approach which 
provides the simple timing features associated with fully static 
memories and the reduced standby power associated with semi-static 
and dynamic memories. This means low standby power without the 
need for clocks, nor reduced data rates due to cycle times that exceed 
access times. 

E controls the power-down feature. It is not a clock but rather a chip 
select that affects power consumption. In less than a cycle time after E 
goes high, deselect mode, the part automatically reduces its power re- 
quirements and remains in this low-power standby mode as long as E 
remains high. This feature results in system power savings as great as 
85% in larger systems, where most devices are deselected. The 
automatic power-down feature causes no performance degradation. 

The MCM2147H is in an 18 pin dual in-line package with the industry 
standard pinout. It is TTL compatible in all respects. The data out has 
the same polarity as the'input data. A data input and a separate three- 
state output provide flexibility and allow easy OR-ties. 

• Fully Static Memory - No Clock or Timing Strobe Required 

• HMOS Technology 

• Single -i- 5 V Supply 

• High Density 18 Pin Package 

• Automatic Power-Down 

• Directly TTL Compatible - All Inputs and Outputs 

• Separate Data Input and Output 

• Three-State Output 

• Access Time 

MCM2147H-35 = 35 ns Max 
MCM2147H-45 = 45 ns Max 
MCM2147H-55 = 55 ns Max 



BLOCK DIAGRAM 



A2 ■ 

A6 

A7 
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Select 



MerTiOry Array 
64 Row 
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Column Select 




MMM 



4 5 6 14 13 12 



A3 A4 A5 A'J A10 A1 1 
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C SUFFIX 

FRIT-SEAL 
CERAMIC PACKAGE 
CASE 726-02 



PIN ASSIGNMENT 




PIN NAMES 


AO All 


Address Ifvput 


W 


Write Enable 


F 


Chip Enable 


D 


Data lopLit 


Q ' 


Data Output 


vcc 


Power (45V) 




Ground 



TRUTH TABLE 



W 



Mode 



Output Po\wr 



H X Not Selected 
L L Write 
L H Read 



High Z Standby 
High Z Active 
Data Out Active 



Motorola reserves the right to make changes to 
any product herein to improve reliability, func- 
tion or design Motorola does not assume any 
liability arising out ot the application or use of 
any product or circuit described herein, neither 
does It convey any license under its patent rights 
rK)r the rights ot others 
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MCIIII2148 



Advance Information 



4096-BIT STATIC RANDOM ACCESS MEMORY 

The MCM2148 is a 4096-bit random access memory fabricated using 
HMOS, high performance MOS technology. For ease of use, the device 
operates from a single power supply, is directly compatible with TTL 
and requires no clocks or refreshing because of fully static operation. 
Data access is particularly simple, since address setup times are not re- 
quired. The output data has the same polarity as th6 input data. 

The MCM2148 is designed for memory applications where simple in- 
terfacing is the design objective. The MCM2148 is assembled in 18-pin 
dual-in-line £ackages with the industry standard pin-out. A separate 
chip select (E) lead allows easy selection of an individual package when 
the three-state outputs are OR-tied. 

• 1024 Words by 4-Bit Organization 

• HMOS Technology 

• Industry Standard 18-Pin Configuration 

• Single + 5 Volt Supply 

• No Clock or Timing Strobe Required 

• Maximum Access Time 

70 ns MCM2148-70 
85 ns MCM2148-85 

• Power Dissipation 

140 mA Maximum (Active) 
30 mA Maximum (Standby) 

• Fully TTL/DTL Compatible 

• Common Data Input and Output 

• Three-State Outputs for OR-Ties 

• Automatic Power Down 



BLOCK DIAGRAM 



VGC = Pin 18 
Vss = Pin 9 



A4 - 
A5 - 
A6 - 
A7 - 
A8 - 
A9 - 

DQ1 - 
DQ2 - 



Row 
Select 



Memory Array 
64 Rows 
64 Columns 



— Column I/O Circuits 



Input 
Data 
Control 



Column Select 



AO A1 A2 A3 



MOS 



(N CHANNEL, SILICON-GATE) 

4096-BIT STATIC 
RANDOM ACCESS 
MEMORY 




C SUFFIX 

FRIT-SEAL PACKAGE 
CASE 726 



L SUFFIX 

CERAMIC PACKAGE 
CASE 680 



PIN ASSIGNMENT 



A6[ 
A5I 
A4I 
A3I 
AOI 
AlC 
A2( 
EI 

vssi 



3VCC 
1A7 

1A8 
1A9 
IDQ1 
]DQ2 
JDQ3 
1DQ4 
W 



HN NAMES 

A0-A9 Address Input 

W Write Enable 

E Chip Select 

DQ1-DQ4 Data Input/Output 

Vcc Power ( -»-5 V) 

Vss Ground 



ADI861/9^ 
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ABSOLUTE MAXIMUM RATINGS (See Notel 



Rating 


Value 


Unit 


Temperature Under Bias 


- 10 to +80 


°C 


Voltage on Any Pin With Respect to Vss 


-3.5 to +7.0 


V 


DC Output Current 


20 


mA 


Power Dissipation 


1.2 


Watt 


Operating Temperature Range 


0 to +70 


"C 


Storage Temperature Range 


-65 to +150 





This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields; however, 
it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this high-impedance circuit. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(full operating voltage and temperature ranges unless otherwise noted.) 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage 


Vcc 
Vss 


4.5 
0 


5.0 
0 


5.5 
0 


V 


Logic 1 Voltage, All Inputs 


V|H 


2.0 




6.0 


V 


Logic 0 Voltage, All Inputs 


V|L 


-3.0 




0.8 


V 


DC CHARACTERISTICS 


Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Input Load Current (All Input Pins, Vjn = 0 to 5.5 V, Wcc = Max) 


ILI 




0.01 


10 


mA 


Output Leakage Current (F= V|h, Vcc= Max, Vout = 0 to 4.5 V) 


IlLOl 




0.1 


50 


mA 


Output Low Voltage (l0L = 8 mA) 


Vol 






0.4 


mA 


Output High Voltage (Iqh = - 2.0 mA) 


VOH 


2.4 . 






mA 


Power Supply Current (Vin = 5.5. IDQ = 0 mA, Ta = 25'*C. r= Vil) 


•cci 




100 


135 


mA 


Power Supply Current (Vjn = 5.5 V,Idq = 0 mA, Ta = 0°C, f = V|l) 


•CC2 






140 


mA 


Standby Current (Vcc=Min to Max, E = V|n) 


'CC3 




12 


30 


mA 


Peak Power on Current (Vcc = 0 to V^C Min, T= V|h min)* 


ipo 




25 


50 


mA 


Output Short Circuit Current (Vout=GND to Vcc) 


•os 


-150 




+ 150 


mA 



*A pullup resistor to Vcc E input is required to ke^p the device deselected, otherwise, power-on current approaches Icc 



CAPACITANCE (f = 1.0 MHz. Ta = 25°C, periodically sampled rather than 100% tested ) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance (V,n = 0 V) 


Cin 


5 


pF 


Output Capacitance (Vout = 0 V) 


Cout 


7 





FIGURE 1 

+ 5 V 



FIGURE 2 

+ 5 V 



• 510 0 



3300 : 



I 30 pF 
(Including scope and jig) 



; 5 pF 
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AC QPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted ) 

Input Pulse Levels 0 Volt to 3.0 Volts Input and Output Timing Levels 

Input Rise and Fall Times 10 ns Output Load 



1.5 Volts 

.See Figure 1 



Parameter 


Symbol 


MCM2148-70 


MCM2148-85 


Unit 


Notes 


Min 


Max 


Min 


Max 


Address Valid to Address Don't Care (Cycle Time if E = V|l) 


lAVAX 


70 


_ 


85 


_ 


ns 




Address Valid to Output Valid (Address Access Time) 


tAVQV 


_ 


70 


_ 


85 


ns 




Address Valid to Output Undefined 


tAVQX 


5 




5 


_ 


ns 




Chip Enable Low to Chip Enable High (Cycle Time) 


lELEH 


70 


-. 


85 


-. 


ns 




Chip Enable Low to Output Undefined 


tELQX 


25 




25 




ns 


6 


Chip Enable Low to Output Valid (Chip Select Access Time) 


tELQVl 
IELQV2 




70 
80 




85 
95 


ns 
ns 


1 
2 


Chip Selection to Powerup Time 


tpu 


0 




0 




ns 




Chip Deselection to Powerdown Time 


tPD 




30 




30 


ns 




Chip Enable High to Output High Z 


tEHQZ 


0 


20 


0 


20 


ns 


6 


Chip Enable Low to Write High 


lELWH 


65 




80 




ns 




Address Valid to Write Low (Address Setup) 


'AVWL 


0 




0 




ns 




Write High to Address Don't Care 


IWHAX 


5 




5 




ns 




Write Low to Wnte High (Write Pulse Width) 


^WLWH 


50 




60 




ns 




Data Valid to Write High 


»DVWH 


25 




30 




ns 




Write High to Data Don't Care 


'WHDX 


5 




5 




ns 




Write Low to Output High Z 


'WLOZ 


0 


25 


0 


30 


ns 


6 


Write High to Output Active 


tWHQV 


0 




0 




ns 


6. 



NOTES: 

1 Chip deselected for greater than 55 ns prior to E transition low. 

2. Chip deselected for a finite time that is less than 55 ns prior to ? transition low. (If the deselect time is 0 ns, the chip is by definition 
selected and access occurs according to Read Cycle 1.) 

3. W IS high for read cycles. 

4. Device is continuously selected, E = Vil. 

5. Addresses-valid prior to or coincident with E transition low. 

6. Transition is measured ±bOO mV from high impedance with the loaid in Figure 2. This parameter :s sampled and not 1(X)% tested. 



READ CYCLE TIMING 1 (3, 4) 
(E HELD LOW, W HELD HIGH) 



Q (Data Out) 




RJAD CYCLE TIMING 2 (3, 5) 
(W HELD HIGH) 



Operating 
Current 



Standby 
Current 



Address Valid 



High-Z 



-lELEH 



-1ELQV 



-tELQX 



Data Valid 



•tpu 



■tEHQZ 



X High-; 



-tPD- 
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_WRITE CYCLE 1 
(W CONTROLLED) 



Address Valid 



-lAVWL- 



w 

D (Data In) • 



tWLWH ■ 



■ tWLQZ' 



\3) . 



Data Undefined 



>■ 



High Innpedance 



• tWHAX 



(2) . 



/ // 



•tWHDX' 



tWHQV 



14, 5) 



NOTE: 

1. If P goes high simultaneously with W high, the output rennains in a high-innpedance state. 
2- twHAX is measured from the earlier of S or W going high to the end of the write cycle. 

3. During this period, DO pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

4. If S is low during this period, the DO pins are in the output state. Then the data input signals of opposite phase to the outputs must not 
• be applied to them. 

5. 0 is the same phase of write data of this write cycle. 

WRITE CYCLE 2 
(E CONTROLLED) 



Address 




w \\\\\\\\\ , 



/ y//////A 



D (Data In) 




Q (Data Out)- 



High Impedance 
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Product Preview 



4096-BIT STATIC RANDOM ACCESS MEMORY 

The MCM2149 is a 4096-bit random access memory fabricated using 
HMOS, high performance MOS technology. For ease of use, the device 
operates from a single power supply, is directly compatible with TTL 
and requires no clocks or refreshing because of fully static operation. 
Data access is particularly simple, since address setup times are not re- 
quired. The output data has the same polarity as the input data. 

The MCM2149 is designed for memory applications where simple in- 
terfacing is the design objective. The MCM2149 is assembled in 18-pin 
dual-in-line packages with the industry standard pin-out. A separate 
chip select (^) lead allows easy selection of an individual package when 
the three-state outputs are OR-tied. 

• 1024 Words by 4-Bit Organization 

• HMOS Technology 

• Industry Standard 18-Pin Configuration 

• Single -»-5 Volt Supply 

• No Clock or Timihg Strobe Required 

• Maximum Access Time 

MCM2149-70 = 70 ns Max. 
MCM2149-85 = 85ns Max. 

• Chip Select Access Time 

MCM2149-70 = 30ns Max. 
MCM2149-85 = 35ns Max. 

• Power Dissipation — 140 mA Maximum (Active) 

• Fully TTL Compatible 

• Common Data Input and Output 

• Three-State Outputs for OR-Ties 

• Automatic Power Down Version Available — MCM2148 



BLOCK DIAGRAM 
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W \i " FRIT-SEAL PACKAGE 




CASE 726-02 




L SUFFIX 


U U CERAMIC PACKAGE 




CASE 680-06 



PIN ASSIGNMENT 




PIN NAMES 


A0-A9 


Address Input 


W 


Write Enable 




Chip Select 


DQ1-DQ4 


Data Input/Output 




Power ( + 5 V) 


vss 


Ground 



Motorola reserves the right to make changes to 
any product herein to improve- reliability, func- 
tror^ or design. Motorola does not assume any 
liability arising out of the application or use of 
any product or circuit described herein; neither 
does it convey any license under its patent rights 
nor the rights of others. 
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Product Preview 



16,384-BIT STATIC RANDOM ACCESS MEMORY 

The MCM2167 is a 16,384-bit static random access memory orga- 
nized as 16,384 words by 1-bit using Motorola's N-channel silicon-gate 
MOS technology. It uses a design approach which provides the simple 
timing features associated with fully static memories and the reduced 
standby power associated with semi-static and dynamic memories. This 
means low standby power without the need for clocks, nor reduced 
data rates due to cycle times that exceed access times. 

F controls the power-down feature. It is not a clock but rather a chip 
select that affects power consumption. In less than a cycle time after E" 
goes high, deselect mode, the part automatically reduces its power re^ 
quirements and remains in this low-power standby mode as long as E 
remains high. This feature results in sytem power savings as great as 
85% in larger systems, where most devices are deselected. The 
automatic power-down feature causes no performance degradation. 

The MCM2167 is in a 20 pin dual in-line package with the industry 
standard pinout. It is TTL compatible in all respects. The data out has 
the same polarity as the input data. A data input and a separate three- 
state output provide flexibility and allow easy OR-ties. 

• Fully Static Memory - No Clock or Timing Strobe Required 

• Single -»-5 V Suppfy 

• High Density 20 Pin Package 

• Automatic Power-Down 

• Directly TTL Compatible - All Inputs and Three-State Output 

• Separate Data Input and Output 

• Access Time 

MCM2167-55 - 55 ns max 
MCM2167-70 - 70 ns max 
MCM2 167-85 - 85 ns max 
MCM2167-100 - 100 ns max 



BLOCK DIAGRAM 
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Vcc=Pin 20 
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MEMORY 




L SUFFIX 

CERAMIC PACKAGt 
CASE 729-02 



PIN ASSIGNMENT 




PIN NAMES 

A0-A13 Address Input 

W Write Enable 

E Chip Enable 

D Data Input 

Q Data Output 

Vcc Power (-t-5 V) 

VSS Ground 



TRUTH TABLE 



E 


W 


Mode 


Output 


Power 


H 


X 


Not Selected 


High Z 


Standby 


L 


L 


Write 


High Z 


Active 


L 


H 


Read 


Data Out 


Active 
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MCM4016 



Product Preview 



2048 X 8-BIT STATIC RANDOM ACCESS MEMORY 

The MCM4016 is a 16,384-bit static Random Access Memory organiz- 
ed as 2048 words by 8-bits, fabricated using Motorola's high- 
performance silicon-gate metal oxide semiconductor (HMOS) 
technology. Its static design means that no refresh clocking circuitry is 
needed and timing requirements are simplified. Access time is equal to 
cycle time. 

A chip select control is provided for controlling the flow of data in and 
data out, and an output enable function is provided which eliminates 
the need for external bus buffers. 

The MCM4016 is in a 24-pin dual-in-line package with the industry 
standard pinout and is pinout compatible with the industry standard 
16K EPROM and 16K mask programmable ROM. 

• 2048 Words by 8-Bits Organization 

• HMOS Technology 

• Single -»-5 V Supply 

• Fully Static: No Clock or Timing Strobe Required 

• Low Power Dissipation — 

35 mW Typical (Standby) 
400 mW Typical (Active) 

• Maximum Access Time: MCM4016-20 - 200 ns 

• Fully TTL Compatible 

• Pinout Compatible with Industry Standard 2716 16K EPROM and 

Mask Programmable ROM 

• Output Enable (G) Eliminates Need for External Bus Buffers 



BLOCK DIAGRAM 




MOS 

(N-CHANNEL, SILICON-GATE) 

2048x8 BIT STATIC 
RANDOM ACCESS MEMORY 




L SUFFIX 

CERAMIC PACKAGE 
CASE 716 



C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 



A7C 1 • 

A6C 2 

A5[ 3 

A4C 4 

A3C 

A2C 

A1C 

AOC 
DQOC 
DQlC 
DQ2C 

vssC 



PIN ASSIGNMENTS 



Ivcc 

]A8 
3A9 
]W 
3^ 
]A10 
]r 
17 1DQ7 
16 ]DQ6 
16 ]DQ5 
14 ]DQ4 
13 ]DQ3 



PIN NAMES 

A0-A10 Address Input 

DQ0-DQ7 Data Input/Output 

G Output Enable 

r. Chip Select 

W Write Enable 

Vcc Power I + 5 V) 

Vss Ground 



Motorola reserves the right to make changes to 
any product herein to improve reliability, func- 
tion or design. Motorola does not assume any 
liability arising out of the application or use of 
any product or circuit described herein; neither 
does it convey any license under its patent rights 
nor the rights of others. 



NP329/ 11-80 



2-87 



® 



MOTOROLA 



Advance Information 



4096-BIT STATIC RANDOM ACCESS MEMORIES 

The MCM6641 series 4096 x 1-bit Random Access Memory is 
fabricated with high density, high reliability N-channel silicon-gate 
technology. For ease of use, the device operates from a single 5-volt 
power supply, is directly compatible with TTL and DTL, and requires no 
clocks or refreshing because of fully static operation. The fully static 
operation allows chip selects to be tied low, further simplifying system 
timing. Data access is particularly simple, since address setup times are 
not required. The output data has the same polarity as the data input. 

The MCM6641 is designed for memory applications where simple in- 
terfacing is the design objective, and is assembled in 18-pin dual-in-line 
packages with the industry standard pin-outs. 
• 



Single ± 10% +5 V Supply 

Fully Static Operation - No Clock, Timing Strobe, Pre-Charge, or 
Refresh Required 

Industry Standard 18-Pin Configuration 
Fully TTL Compatible 

Common Data Input and Output Capability 

Three-State Outputs for OR-Tie Capability 

Power Dissipation MCM6641 Less Than 550 mW (Maximum) 

MCM66L41 Less Than 385 mW (Maximum) 

Standby Power Dissipation Less Than 125 mW (Typical) 

Plug-In Replacement For TMS4044 



MAXIMUM ACCESS TIME/MINIMUM CYCLE TIME 



MCM6641-20 
MCM66L41-20 


MCM6641-30' 

MCM66L41-30 ^'^ 


MCM6641-25 
MCM66L41-25 


MCM6641-45 

450 ns 

MCM66L41-45 
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Memory Array 
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Control 
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MOS 

(N-CHANNEL, SILICON GATE) 

4096-BIT STATIC 
RANDOM ACCESS MEMORIES 




C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 707-01 



P SUFFIX 

PLASTIC PACKAGE 
CASE 707-02 



PIN ASSIGNMENT 



AO 
AlC 
A2I 
A3E 
A4[ 
A5C 
QI 
WC 

vss 



53 



3VCC 

3A6 

]A7 

A8 
A9 
A10 
All 
D 
S 



PIN NAMES 



AO-All.. 

D 

Q . 
S 

vcc 

V5S 

w 



Address Input 

Data Input 

Data Output 

Chip Select 

Power Supply ( -(-5\/) 

Ground 

. Write Enable 



TRUTH TABLE 



s 


w 


D 


Q 


Mode 


H 


X 


X 


High Z 


Not Selected 


I 


L 


L 


High Z 


Write "0" 


I 


I 


H 


High Z 


Write "1" 




hi 


X 


Output .lata 


Read 
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ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Value 


Unit 


Temperature Under Bias 


-10 to +80 


°C 


Voltage on Any Pin With Respect to Vss 


-0.5 to +7.0 


Vdc 


DC Output Current 


20 


mA 


Power Dissipation 


1.0 


Watt 


Operating Temperature Range 


0 to +70 


°C 


Storage Temperature Range 


-65 to + 1 50 


°C 



Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted 
to RECOMMENDED OPERATING CONDITIONS. Exposure to 
higher than recommended voltages for extended periods of time could 
affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static voltages 
or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high-impedance circuit. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage 


Vcc 
Vss 


4.5 
0 


5.0 
0 


5.5 
0 


V 


Logic 1 Voltage, All Inputs 


V|H 


2.0 




6.0 


V 


Logic 0 Voltage, All Inputs 


V|L 


-0.5 




0.8 


V 


DC CHARACTERISTICS 


Parameter 


Symbol 


MCM6641 


MCM66L41 


Unit 


MIn 


Typ 


Max 


Min 


Typ 


Max 


Input Load Current (All Input Pins, Vin = 0 to 5.5 V) 


ILI 






10 






10 


mA 


Output Leakage Current (CS = 2.4 V, Vjn = 0.4 to Vqc' 


ilLOl 






10 






10 


mA 


Power Supply Current (Vcc = 5.5 V, lout = 0 ^A, Ta = 0°C) 


Ice 




80 


100 




55 


70 


mA 


Output Low Voltage, l0L = 2.1 mA 


VOL 




0.15 


0.4 




0.15 


0.4 


V 


Output High Voltage, loH= 10 f^A 


VOH 


2.4 






2.4 






V 


Output Short Circuit Current 


•os* 






40 






40 


mA 


'Duration not to exceed 30 seconds. 

CAPACITANCE (f= 1.0 MHz, Ta = 25°C, Vcc = 5 0 V, periodically sampled rather than 100% tested) 


Characteristic 


Symbol 


Max 


Unit 


Input Capacitance (Vjn = 0 V) 


Cin 


5.0 


PF 


Output Capacitance (Vout = 0 ^ 


Cout 


10 


PF 



Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C= lAt/AV. 



STANDBY OPERATION 

(Typical Supply Values) 



Device 


Supply 


Operating 


Standby 


Max Standby Power 


MCM6641 


Vcc 


+ 5 V 


+ 2.4 V 


225 mW 


MCM66L41 


Vcc 


+ 5 V 


+ 2.4 V 


150 mW 



2-89 



MCM6641«MCM66L41 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



Input Pulse Levels 0.8 Volt to 2.0 Volts 

Input Rise and Fall Tinnes 10 ns 

READ (NOTE 1), WRITE (NOTE 2) CYCLES 



Input and Output Timing Levels 1.5 Volts 

Output Load 1 TTL Gate and Cl = 100 pF 







MCM6641-20 


MCM6641-25 


MCM6641-30 


MCM6641-45 








MCM66L41-20 


MCM66L41-25 


MCM66L41-30 


MCM66L41-45 




Parameter 


Symbol 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Units 


Read Cycle Time 


tRC 


200 




250 




300 




450 




ns 


Access Time 


tA 




200 




250 




300 




450 


ns 


Chip Selection to Output Valid 


tso 




70 




85 




100 




120 


ns 


Chip Selection to Output Active 


tsx 


10 




10 




10 




10 




ns 


Output 3-State From Deselection 


^OTD 




40 




60 




80 




100 


ns 


Output Hold From Address Change 


tOHA 


50 




50 




50 




50 




ns 


Write Cycle Time 


' twc 


200 




250 




300 




450 




ns 


Write Time 


tw 


100 




125 




150 




200 




ns 


Write Release Time 


^WR 


0 




0 




0 




0 




ns 


Output 3-State From Write 


tOTW 




40 




60 




80 




100 


ns 


Data to Write Time Overlap 


^DW 


100 




125 




150 




200 




ns 


Data Hold From Write Time 


tDH 


0 




0 




0 




0 




ns 



READ CYCLE TIMING 
(W HELD HIGH) 



IS 



mmnmnnni 



NOTES: _ _ 

1. A Read occurs during the overlap of a low S_and a high W. 

2. A Wnte occurs during the overlap of a low S and a lowW. 

3. If the S low transition occurs simultaneously with the W low transition, the output buffers remain in a high-impedance state. 
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WRITE CYCLE TIMING (Note 3) 



immmnmnin. 



— 
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128 X 8-BIT STATIC RANDOM ACCESS MEMORY 

The MCM6810 is a byte -organized memory designed for use ii. 
bus-organized systems. It is fabricated with N channel silicon gate 
technology. For ease of use, the device operates from a single power 
supply, has compatibility with TTL and DTL, and needs no 
clocks or refreshing because of static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing random storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. 

• Organized as 128 Bytes of 8 Bits 

• Static Operation 

• Bidirectional Three-State Data Input/Output 

• Six Chip Select Inputs (Four Active Low; Two Active High) 

• Single 5-Volt Power Supply 

• TTL Compatible 

• Maximum Access Time = 450 ns - MCM6810 

360 ns - MCM68A10 
250 ns-MCM68B10 



ORDERING INFORMATION 



Speed 


Device 


Temperature Range 


1.0 MHz 

MIL-STD-883B 
MIL-STD-883C 


MC6810P. L 
MC6810CP, CL 
MC6810BJCS 
MC6810CJCS 


0 to 70OC 
-40 to + 850c 
-55 to+1250C 


1.5 MHz 


MC68A10P, L 
MC68A10CP, CL 


0to-H70OC 
-40 to +85^0 


2.0 MHz 


MC68B10P, L 


Oto+70°C 



MCM6810 

1.0 MHz 

MCM68A10 

1.5 MHz 

MCM68B10 



2.0 MHz 



MOS 



(N-CHANNEL, SILICON -GATE) 

1 28 X 8-BIT STATIC 
RANDOM ACCESS 
MEMORY 



P SUFFIX 

PLASTIC PACKAGE 




ill' 



i I. 1 i 



L SUFFIX 

CERAMIC PACKAGE 
CASE 716-06 



PIN ASSIGNMENT 



GNDC 
DOC 
Die 
D2C 
D3C 
D4C 
D5C 
D6C 
D7C 
CSO[ 
CS1[ 
CS2C 



24 ]Vcc 
23 ]A0 
22 ]A1 
21 ]A2 
20 ]A3 
19 ]A4 
18 lA5 
17 ]A6 
16 ]R/W 
15 ]CS5 
14 ]CS4 
13 ]CS3 



M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 



MCM6810 - RANDOM ACCESS MEMORY 
BLOCK DIAGRAM 
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and Control 







^ Data 
Bus 



Interface 
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Memory Address 
and Control 



Address Data 
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MAXIMUM RATINGS 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


vcc 


-0.3 to +7.0 


Vdc 


Input Voltage 


Vin 


-0.3 to +7.0 


Vdc 


Operating Temperature Range 


Ta 


Tl to Th 
Oto 70 
-40 to 85 
-55 to 125 


°C 


Storage Temperature Range 


"■"stg 


-65 to +150 


°C 


Thermal Resistance 




82.5 


°C/W 



This device contaiTis circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields; however, 
it is advised that nornnal precautions be 
taken to avoid application of any voltage 
higher than nrtaximum rated voltages to 
this high impedance circuit. 



ELECTRICAL CHARACTERISTICS (Vqc = 5.0 V ±5%. Vss =0,Ta = Tl to Th unless otherwise noted.) 



Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Current (Ap, R/W, CSn. 
(Vjn =0 to 5.25 V) 


lin 






2.5 


pAdc 


Output High Voltage 
(Iqh = -205 nA) 


VOH 


2.4 






Vdc 


Output Low Voltage 
dOL = 1-6 mA) 


Vol 






0.4 


Vdc 


Output Leakage Current (Three-State) 

(CS = 0.8 V or CS = 2.0 V, Vout = 0.4 V to 2.4 V) 


'tsi 






10 


MAdc 


Supply Current 1.0 MHz 
iVcc = 5-25 V, all other pins grounded) 1 .5, 2.0 MHz 


'cc 






80 
100 


mAdc 


Input Capacitance (A^, R/W, CSp, C?n) 
(Vjn = 0. Ta = 25°C, f = 1 .0 MHz) 


Cin 






7.5 


PF 


Output Capacitance (Dp) 

<Vout = 0. Ta = 25°C, f = 1 .0 MHz, CS0 = 0) 


Cout 






12.5 


PF 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Input High Voltage 


V|H 


2.0 




5.25 


Vdc 


Input Low Voltage 


V|L 


-0.3 




0.8 


Vdc 



BLOCK DIAGRAM 
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Memory 
Control 



16 Read /Write 



3 -State 
Buffer 



DO 
D1 
D2 
D3 
D4 
D5 
D6 
D7 
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FIGURE 1 - AC TEST LOAD 



AC TEST CONDITIONS 



Condition 


Value 


Input Pulse Levels 


0.8 V to 2.0 V 


Input Rise and Fall Times 


20 ns 


Output Load 


See Figure 1 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

READ CYCLE (Vqc = 5.0 V ♦ 5%. Vgs = 0, T/^ = Ti_ to unless otherwise noted.) 



Test Point o— 



130 pF' 



* Includes Jig Capacitance 



MMO61S0 

or Equiv 



MM O 7000 
or Equiv 



Characteristic 


Symbol 


MCM6810 


MCM68A10 


MCM68B10 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tcyc(R) 


450 




360 




250 




ns 


Access Time 


tacc 




450 




360 




250 


n$ 


Address Setup Time 


tAS 


20 




20 




20 




ns 


Address Hold Time 


tAH 


0 




0 




0 




ns 


Data Delay Time (Read) 


^DDR 




230 




220 




180 


ns 


Read to Select Delay Time 


tRCS 


0 




0 




0 




ns 


Data Hold fram Address 


tDHA 


10 




10 




10 




ns 


Output Hold Time 


tH 


10 




10 




10 




ns 


Data Hold from Read 


^DHR 


10 


80 


10 


60 


10 


60 


ns 


Read Hold from Chip Select 


»RH 


0 




0 




0 




ns 



2.0 V 
3.8 V 



0.8 V 



READ CYCLE TIMING 

tcvc( R) 



• tDHA- 

-tDHR 

tH 



X2l 
OA 



Note: OS and CS can be enabled for contecutlva. 
read cycles provided R/W remains at V|h- 
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WRITE CYCLE (Vcc = 5.0 V 1 5%, Vss = 0, = Tl to Th unless otherwise noted.) 



Characteristic 


Symbol 


MCM6810 


MCM68A10 


MCM68B10 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


' tcyc(W) 


450 




360 




250 




ns 


Address Setup Tinne 


tAS 


20 




20 




20 




ns 


Address Hold Time 


^AH 


0 




0 




0 




ns 


Chip Select Pulse Width 


tcs 


300 




250 




210 




ns 


Write to Chip Select Delay Time 


twcs 


0 




. 0 




0 




ns 


Data Setup Time (Write) 


tDSW 


190 




80 




60 




ns 


Input Hold Time 


tH 


10 




10 




10 




ns 


Write Hold Time from Chip Select 


tWH 


0 















WRITE CYCLE TIMING 

»cyc(W) 



V?' 2.0 V 



^^^^ 



^/////////////////a 



^■^ y///////////////z^z^ 



2.0 V 
0.8 V 



Data In Stable 



Note: CS and CS can be enabled for consecutive write cycles 
provided R/W is strobed to V|h before or coincident 
with the Address change, and remains high for time t/^s- 



♦ 
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MCM2532 
MCM25L32 



4096 X 8-BIT UV ERASABLE PROM 

The MCM2532/25L32 is a 32.768-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and similar 
applications requiring nonvolatile memory that could be reprogrammed 
periodically. The transparent window in the package allows the memory 
content to be er^d with ultraviolet light. 

For ease of use, the device operates from a single power supply and 
has static power-down mode. Pin-for-pin compatible mask program- 
mable ROMs are available for large volume production runs of systems 
initially using the MCM2532. 



Single +5 V Power Supply 

Organized as 4096 Bytes of 8 Bits 

Automatic Power-Down Mode (Standby) 

Fully Static Operation (No Clocks) 

TTL Compatible During Both Read and Program 

Maximum Access Time = 450 ns MCM2532 

350 ns MCM2532-35 
250 ns MCM2532-25 
Pin Compatible with MCM68A332 Mask Programmable ROMs 
Low Power Version 
MCM25L32 Active - 50 mA Max 

Standby - 10 mA Max 
MCM25L32-25 Active - 70 mA 
Standby - 15 mA 



MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 

32K 32K_ 





MOTOROLA'S PIN-COMPATIBLE ROM FAMILY 
32K 



A7C1« 

Ate a 

MCt 

<uc« 

ASCI 
A2CI 



QIC 

oac 

VMC 



t1 3A1> 

It 3A10 
U3A11 



U304 
11301 



ajAt 



ai 3s 

M3S 
II 3A10 
1I3A11 



17 307 
II DM 
II DM 
14 304 

13 303 




MOS 

(N-CHANNEL, SILICON-GATE) 

4096 X 8-BIT 
UV ERASABLE PROM 




^' . ^ " C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 623A-02 



L SUFFIX CERAMIC PACKAGE 
ALSO AVAILABLE - CASE 716 



PIN ASSIGNMENT 




•PIN NAMES 


A. . . 


. Address 


DQ. . 


Data Input/Output 


E/Progr 


Dual Function Enable 




(Power-Down/Progrann Pulse) 



'New Industry standard nomenclature 



INDUSTRY STANDARD PINOUTS 



DS9816/4-80 
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ABSOLUTE MAXIMUM RATINGS 



Rating 


Value 


Unit 


Temperature Under Bias 


-10 to +80 


X 


Operating Temperature Range 


0 to +70 




Storage Temperature 


-65 to +125 


°c 


All Input/Output Voltages with 
Respect to Vss 


+ 6 to -0.3 


Vdc 


Vpp Supply Voltage with Respect to Vss 


+ 28 to -0.3 


Vdc 



This device contains circuitry to protect the inputs 
against damage due to high static voltages or elec- 
tric fields; however, it is advised that normal precau- 
tions be taken to avoid application of any voltage 
higher than maximum rated voltages to this high- 
impedance circuit. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 



M^ODE SELECTION 



Mode 


Pin Number 


9-11, 
13-17 
DQ 


12 

Vss 


20 
E/Progr 


21 

Vpp 


24 

Vcc 


Read 


Data Out 


Vss 


V|L 


5 V 


Vcc 


Output Disable 


High Z 


vss 


V|H 


5 to 25 V 


Vcc 


Standby 


High Z 


vss 


V|H 


5 V 


Vcc 


Program 


Data In 


Vss 


Pulsed 
V|H to V|L 


VppH 


Vcc 


Program Verify 


Data Out 


Vss 


V|L 


5 V 


Vcc 


Program Inhibit 


High Z 


Vss 


V|H 


VpPH 


Vcc 



BLOCK DIAGRAM 



E/Progr 



AO- All <■ 



Control 
Logic 








Y 

Decoder 






• 
• 






X 

Decoder 






• 
• 
• 





Data Input/Output DQ0-DQ7 
/\ 



Input/ Output Buffers 



Y Gating 



Memory 
Matrix 
(256 X 128) 



FIGURE 1 - AC TEST LOAD 



Test Point o- 
•100 p 



5.0 V 
RL»2.2k 



MMD6150 
, or Equiv. 
, MMD7000 

or Equiv. 



'Includes Jig Capacitance 
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CAPACITANCE (f = 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (Vjn = 0 V) 


Cjn 


4.0 


6.0 


PF 


Output Capacitance (Vout = 0 V) 


Cout 


8.0 


12 


PF 



Capacitance measured wit^ a Boonton Meter or effective capacitance calculated from the equation; C= l^t/AV. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Fully operating voltage and temperature range unless otherwise noted) 

RECOMMENDED DC OPERATING CONDITIONS 



Paramctar 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage* 


MCM25L32/MCM2532 


vcc 


4.75 


5.0 


5.25 






MCM2532-35/MCM2532-25 




4.5 


5.0 


5.5 


Vdc 




MCM25L32-35/MCM25L32-25 


Vpp 


Vcc -0.6 


5.0 


Vcc + 0.6 




Input High Voltage 


V|H 


2.2 




Vcc +10 


Vdc 


Input Low Vbttage 


V|L 


-0.1 




0.66 


Vdc 



RECOMMENDED DC OPERATING CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


MCN 


12632 


MCM25L32 


Unft 


Min 


Max 


Min 


Max 


Address and E Input Sink Current 


Vjn = 5.25 V 


'in 




10 




10 


^A 


Output Leakage Current 


Vout = 5.25 V 


iLQ 




10 




10 


^ 


Vcc Supply Current* (Standby) 


MCM2532 
MCM2532-35 


E = V,H 


•CCI 




25 




10 


mA 


Vcc Standby Current* (Standby) 


MCM2532-25 


E = V|H 


ICCI 




25 




15 


mA 


Vcc Supply Current* (Active) 


MCM2532 
MCM2532-35 


E=V|L 


ICC2 




100 




50 


mA 


Vcc Supply Current* (Active) 


MCM2532-25 


E = V|L 


ICC2 




120 




70 


mA 


Vpp Supply Current* 


Vpp = 5.85 V 


IPPI ' 




5.0 




5.0 


mA 


Output Low Voltage 


l0L = 2.1 mA 


Vol 




0.45 




0.45 


V 


Output High Voltage 


l0H= -400 mA 


vqh 


2.4 




2.4 




V 



*Vcc must be applied simultaneously or prior to Vpp. Vcc nnust also be switched off simultaneously with or after Vpp. With Vpp connected 
directly to Vcc during the read operation, the supply current would be the sum of Ippi and Icc The additional 0.6 V tolerance on Vpp makes 
it possible to use a driver circuit for switching Vpp supply from Vcc Read mode to +25 V for programming. Typical values are for 
Ta = 25''C and nominal supply voltages. 



AC READ OPERATING CONDITIONS AND CHARACTERISTICS 

(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 



Input Pulse Levels 0.65 Volt and 2.2 Volts Input and Output Timing Levels 0.8 and 2.0 Volts 

Input Rise and Fall Times 20 ns Output Load See Figure 1 



Characteristic 


Symbol 


MCM2532-25 


MCM26a2-36 


MCM2B32 


Untt 


Min 


Max 


Min 


Max 


Min 


Max 


Address Valid to Output Valid (E/i^rsVii ) 


tAVQV 




250 




350 




460 


ns 


"Eto OutDut Valid 


»ELQY 




250 




360 




460 


ns 


fto High Z Output 


tEHQZ 


0 


100 


0 


100 


0 


100 


ns 


Data Hold from Address (E = V|l) 


tAXDX 


0 




0 




0 




ns 
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READ MODE TIMING DIAGRAMS (E^ V|l) 



A (Address) 



Q (Data Out) 



STANDBY MODE 



A (Address) 



E/^ Progr) 



Q (Data Out) 




DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 

(Ta = 25°C±5'>C) 

RECOMMENDED PROGRAMMING OPERATION CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


UnH 


Supply Voltage 


VCC VpPL 
VPPH 


4.75 
24 


5.0 
25 


5.25 
26 


Vdc 


Input High Voltage for Data 


V|H 


2.2 




Vcc+1 


Vdc 


inpQt Low Voltage for Data 


V|L 


-0.1 




0.65 


Vdc 



*Vcc must be applied simultaneously or prior to Vpp. Vcc f^iust also be switched off simultaneously with or after Vpp. The 
device must not be inserted into or removed from a board with Vpp at +25 V. Vpp must not exceed the -♦-26 V maximum 
specifications. 

PROGRAMMING OPERATION DC CHARACTERISTICS 



Characteristic 


Corxjition 


Symbol 


Min 


Typ 


Max 


Unit 


Address and E/ Progr Input Sink Current 


Vin = 5.25 V/0.45 V 


ILI 






10 


^dc 


Vpp Supply Current (Vpp = 25 V ± 1 V) 


T/Progr = V|H 


IPPI 






10 


mAdc 


Vpp Programming Pulse Supply Current (Vpp = 25 V± 1 V) 


T/Progr = V|L 


IPP2 






X 


mAdc 


Vcc S»upply Current - MCM2532 




'CC 






160 


mAdc 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


tAVEL 


2.0 




MS 


Vpp Setup Time 


tPHEL 


0 




ns 


Data Setup Time 


tDVEL 


2.0 




MS 


Address Hold Time 


tEHAX 


2.0 




MS 


Vpp to Enable Low Time 


tPLEL 


0 




ns 


Data Hold Time 


tEHQZ 


2.0 




MS 


Vpp Hold Time / 


tEHPL 


0 




ns 


Enable (Program) Active Time 


tELEH 


r 


55 


ms 


Enable (E/ Progr) Pulse Transition Time 


tT(PE) 


5 




ns 


Vpp Rise and Fall Time from 5 to 25 V 


tR, tF 


0.5 


2 


MS 



*lf shorter than 45 ms (min) pulses are used, the same number of pulses should be applied after the specific data has been verified. 
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PROGRAMMING OPERATION TIMING DIAGRAM 



V|H- 
A (Address) 

V|L- 



vqh/Vih 

D or Q (Data) - 
VoL/ViL 



_ V|H - 
E/Progr 
V|L 



VpPH 

Vpp 

VppL 



X 



-Program- 



»4< Program Verity- 



Address N Valid 



-tAVEL- 



tOVEL— » 
i tpHEL 



Data In Valid 



'T(E)- 



-tELEH- 



-tT(E) 



tEHPLr< — H 



-tEHAX- 



Output Valid } 



tELQV 



-tPLEL 



PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every bit in 
the device is in the "1" state (represented by Output High). 
Data are entered by programming zeros (Output Low) into 
the required bits. The words are addressed the same way as 
in the READ operation. A programmed "0" can only be 
changed to a "1" by ultraviolet light erasure. 

To set the memory up for PROGRAM mode, the Vpp in- 
put (pin 21) should be raised to +25 V. The Wqq supply 
voltage is the same as for the READ operation. Programming 
data is entered in 8-b it words through the data out (DO) ter- 
minals while E/Progr is high. Only "O's" will be programmed 
when "O's" and "Vs" are entered in the data word. 

After address and data se tup, a 50 ms program pulse (V|h 
to V||_) is applied to the E/Progr input. A program pulse is 
applied to each address location to be programmed. To 
minimize programming time, a 2 ms pulse width is recom- 
mended. The maximum program pulse width is 55 ms; 
therefore, programmin g mus t not be attempted with a dc 
signal applied to the E/Progr input. 

Multiple MCM2532S may be programmed in parallel with 
the same data by connecting together like inputs and apply- 



ing the program pulse to the E/Progr inputs. Different data 
may be programmed into multiple MCM2532s connected in 
parall el by u sing the PROGRAM INHIBIT mode. Except for 
the E/Progr pin, all like inputs may be common. 

PROGRAM VERIFY for the MCM2532 is the read opera- 
tion. 

READ OPERATION 

After access time, data is valid at the outputs in the READ 
mode. 

ERASING INSTRUCTIONS 

The MCM2532/25L32 can be erased by exposure to high 
intensity shortwave ultraviolet light, with a wave-length of 
2537 angstroms. The recommended integrated dose (i.e., 
UV-intensity X exposure time) is 15 Ws/cm^. As an exam- 
ple, using the "Model 30-000" UV-Eraser Turner Designs, 
Mountain View, CA94043) the ERASE-time is 36 minutes. 
The lamps should be used without shortwave filters and the 
MCM2532/25L32 should be positioned about one inch away 
from the UV-tubes. 
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TIMING PARAMETER ABBREVIATIONS 

t X X X X 

signal name from which interval is defined ' I 

transition direction for first signal ' 

signal name to which interval is defined ' 

transition direction for second signal 

The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 



TIMING LIMITS 

The table of timing values shows either a minimum or a 
maximum limit for each parameter. Input requirements are 
specified from the external system point of view. Thus, ad- 
dress setup time is shown as a minimum since the system 
must supply at least that much time (even though most 
devices do not require it). On the other hand, responses from 
the memory are specified from the device point of view. 
Thus, the access time is shown as a maximum since the 
device never provides data later than that time. 



Waveform 
Symbol 



WAVEFORMS 
Input 



Must Be 
Valid 

Change 
From H to L 

Change 
From L to H 



VVVVVV^ Don't Care 
WWWy Change 
Permitted 



> 



Output 



Will Be 
Valid 

Will Change 
From H to L 

Will Change 
From L to H 

Changing 

State 
Unknown 

High 
Impedance 
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MOTOROLA 



1024 X 8 ERASABLE PROM 

The MCM2708/27A08 is an 8192-bit Erasable and Electrically 
Reprogramnnable PROM designed for system debug usage and 
similar applications requiring nonvolatile memory that could be 
reprogrammed periodically. The transparent window on the package 
allows the memory content to be erased with ultraviolet light. 
Pin-for-pin mask-programmable ROMs are available for large volume 
production runs of systems initially using the MCM2708/27A08. 

• Organized as 1024 Bytes of 8 Bits 

• Static Operation 

• Standard Power Supplies of +1 2 V, +5 V and - 5 V 

• Maximum Access Time = 300 ns - MCM27A08 

450 ns - MCM2708 

• Low Power Dissipation 

• Chip-Select Input for Memory Expansion 

• TTL Compatible 

• Three-State Outputs 

• Pin Equivalent to the 2708 

• Pin for-Pin Compatible to MCM65308, MCM68308 or 2308 
Mask-Programmable ROMs 



PIN CONNECTION DURING READ OR PROGRAM 



ABSOLUTE MAXIMUM RATINGS (1) 



Mode 


Pin Number 


9-11. 13-17 


12 


18 


19 


20 


21 


24 


Read 


Dout 


vss 


Vss 


Vdd 


V|L 




vcc 


Program 


Din 


vss 


Pulsed 
V|HP 


vdd 


V|HW 


vbb 


vcc 



Rating 


Value 


Unit 


Operating Temperature 


' 0 to +70 


°C 


Storage Temperature 


-65 to +125 


°C 


Vdd ^^^^ Respect to Vbb 


+ 20 to -0.3 


Vdc 


Vqq and Vss ^'^^ Respect to Vge 


+ 15 to -0.3 


Vdc 


All Input or Output Voltages with Respect to Vbb during Read 


+ 15 to -0.3 


, Vdc 


CS/WE Input with Respect to Vbb during Programming 


+ 20 to -0.3 


Vdc 


Program Input with Respect to Vbb 


+ 35 to -0.3 


Vdc 


Power Dissipation 


1.8 


Watts 


Note 1 : 

Permanent device damage may occur if 
ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should 
be restricted to RECOMMENDED OP- 
ERATING CONDITIONS. Exposure to 
higher than recommended voltages for 
extended periods of time could affect 
device reliability. 



MCM2708 
MCM27A08 



MOS 



(N-CHANNEL, SILICON-GATE) 

1024 X 8-BIT 
UV ERASABLE PROM 




C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 623A-02 




L SUFFIX 

CERAMIC PACKAGE 
CASE 716-07 



PIN ASSIGNMENT 



A7C 1 • 

A6C 2 



A5C 
A4C 
A3C 
A2C 
A1[ 
ADC 
DOC 
DiC 
D2C 

vssC 



]vcc 

]A8 
]A9 

3 Vbb 

]CS/WE 

3vdd 

IPROGR. 
]D7 



2A 
23 
22 
2] 
20 
19 
IH 
1/ 

16hD6 
15 ]D5 
14 ]D4 
13 ]D3 



DS9440 R2/1-79 
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BLOCK DIAGRAM 



Data Output 

D0-D7 



Program 
CS/WE 



Control 
Logic 



1 THTll! 



Output Buffer* 



X 

Decoder 



Memory 
Matrix 
(64 X 128) 



DC READ OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED DC READ OPERATING CONDITIONS 



Param«ter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 






vcc 


4.75 


5.0 


5.25 


Vdc 








Vdd 


11.4 


12 


12.6 


Vdc 








vbb 


-5.25 


-5.0. 


-4.75 


Vdc 


Input High Voltage 


V|H 


3.0 




Vcc + 10 


Vdc 


Input Low Voltage 


V|L 


vss 




0.65 


Vdc 


READ OPERATION DC CHARACTERISTICS 


Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address and OS Input Sink Current 


Vin = 5.25 V or Vin = V|L 


'in 




1 


10 


mA 


Output Leakage Current 


Vout = 5.25 V. CS/WE = 5 V 


'LO 




1 


10 


nA 


Vdd Supply Current 


(Note 2) 


Worst-Case Supply Currents 

All Inputs High 

CS/WE = 5.0 V. Ta - 0°C 


•dd 




50 


65 


mA 


Vqc Supply Current 


Ice 




6 


10 


mA 


VbB Supply Current 


'bb 




30 


45 


mA 


Output Low Voltage 


•OL 1 -6 rnA 


Vol 






0.45 


V 


Output High Voltage 


lOH = -100 mA 


vohI 


3.7 






V 


Output High Voltage 


Iqh = -10 mA 


Voh2 


2.4 






V 


Power Dissipation 


(Note 2) 




Pd 






800 


mW 



Not* 2: 

The total power dissipation is specified at 800 mW. It is not calculable by summing the various current (Iqq, IcC' 'BB' multiplied by 
their respective voltages, since current paths exist betv<wen the various power supplies and V33. The Ipp, \qq, and I5B currents should be 
used to determine power supply capacity only. 



Vbb f^^^st be applied prior to V^c anci Vpo- Vbb must also be the last power supply switched off. 
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AC READ OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 
(All timing with t^ = tf = 20 ns. Load per Note 3) 



Charactaristic 


Symbol 


MCM27A08 


MCM2708 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Address to Output Delay 


tAO 




220 


300 




280 


450 


ns 


Chip Select to Output Delay 


KO 




60 


120 




60 


120 


ns 


Data Hold from Address 


tDHA 


0 






0 






ns 


Data Hold from Deselection 


tDHD 


0 




120 


0 




120 


ns 



CAPACITANCE (periodically sampled rather than 100% tested.) 



Characteristic 


Condition 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 
(f = 1.0 MHz) 


Vin = 0 V, Ta = 25°C 


Cin 


4.0 


6.0 


PF 


Output Capacitance 
(f = 1.0 MHz) 


Vout = 0 V, Ta = 25°C 


Cout 


8.0 


12 


PF 



Note 3: 

Output Load = 1 TTL Gate and Cl = 100 pF (Includes Jig Capacitance) 
Timing Measurement Reference Levels: Inputs: 0.8 V and 2.8 V 

Outputs: 0.8 V and 2.4 V 



AC TEST LOAD 




* Includes Jig Capacitance 
••For VqhI 
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED PROGRAMMING OPERATING CONDITIONS 



Paramater 


Symbol 


Min 


Norn 


Max 


Unit 


Supply Voltage 


vcc 


4.75 


5.0 


5.25 


Vdc 




Vdd 


11.4 


12 


12.6 


Vdc 




vbb 


-5.25 


-5.0 


-4.75 


Vdc 


Input High Voltage for All Addresses and Data 


V|H 


3.0 




Vcc + 1 0 


Vdc 


Input Low Voltage (except Program) 


V|L 


vss 




0.65 


Vdc 


CS/WE Input High Voltage (Note 4) 


V|HW 


11.4 


12 


12.6 


Vdc 


Program Pulse Input High Voltage (Note 4) 


V|HP 


25 




27 


Vdc 


Program Pulse Input Low Voltage (Note 5) 


V|LP 


Vss 




1.0 


Vdc 



Note 4: Referenced to Vss- 

Not* 5: V|Hp-V|Lp = 25 V min. 



PROGRAMMING OPERATION DC CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


Min 


Tvp 


Max 


Unit 


Address and CS7WE Input Sink Current 


Vjn = 5.25 V 


•li 






10 


nAdc 


Program Pulse Source Current 




•iPL 






3.0 


mAdc 


Program Pulse Sink Current 




•iPH 






20 


mAdc 


Vqd Supply Current 


Worst -Case Supply Currents 
All Inputs High 
CS/WE = 5 V. Ta = 0°C 


'dd 




50 


65 


mAdc 


Vcc Supply Current 


'cc 




6 


10 


mAdc 


Vqb Supply current 


ibb 




30 


45 


mAdc 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature unless otherwise noted.) 



Characteristic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


tAS 


10 




MS 


CS/WE Setup Time 


tcss 


10 




MS 


Data Setup Time 


tDS 


10 




MS 


Address Hold Time 


tAH 


1.0 




MS 


CS/WE Hold Time 


tCH 


0.5 




MS 


Data Hold Time 


tDH 


1.0 




MS 


Chip Deselect to Output Float Delay 


tDF 


0 


120 


ns 


Program to Read Delay 


tDPR 




10 


MS 


Program Pulse Width 


tpw 


0.1 


1.0 


ms 


Program Pulse Rise Time 


tPR 


0.5 


2.0 


MS 


Program Pulse Fall Time 


tPF 


0.5 


2.0 


MS 
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PROGRAMMING OPERATION TIMING DIAGRAM 




Note 6: The CS/WE transition must occur after the Program Pulie transition and before the Address transition. 
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PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every 
bit in the device is in the "1" state (represented by 
Output High). Data are entered by programming zeros 
(Output Low) into the required bits. The words are 
addressed the same way as in the READ operation. A 
programmed "0" can only be changed to a "1" by ultra- 
violet light erasure. 

To set the memory up for programming mode, the 
CS/WE input (Pin 20) should be raised to +12 V. Pro- 
gramming data js entered in 8-bit words through the 
data output terminals (DO to D7). 

Logic levels for the data lines and addresses and the 
supply voltages (Vqc VqQ' ^bB^ ^^^^ 
READ operation. 

After address and data setup one program pulse per 
address is applied to the program input (Pin 18). A pro- 
gram loop is a full pass through all addresses. Total 
programming time, Tp^Q^gl = N x ^PW ^ 
required number of program loops (N) is a function of the 
program pulse width (tpy\^), where: 0.1 ms < tpy\/ < 
1.0 ms; correspondingly N is: 100 < N < 1000. There 
must be N successive loops through all 1024 addresses. It 
is not permitted to apply more than one program pulse in 
succession to the same address (i.e., N program pulses to 
an address and then change to the next address to be pro- 
grammed). At the end of a program sequence the CSA/VE 
falling edge transition must occur before the first address 
transition, when changing from a PROGRAM to a READ 
cycle. The program pin (Pin 18) should be pulled down 
to V||_p with an active device, because this pin sources a 
small amount of current (l|p|_) when CS/WE is at 
(12 V) and the program pulse is at V|Lp. 

EXAMPLES FOR PROGRAMMING 

Always use theTp^Q^gp Nxtpyy > 100 ms relationship. 



1. All 8192 bits should be programmed with a 0.2 ms 
program pulse width. 

The minimum number of program loops: 



N 



Tptotal 100 ms 



= 500 . One program loop 



tpvy/ 0.2 ms 
consists of words 0 to 1023. 

2. Words 0 to 200 and 300 to 700 are to be pro- 
grammed. All other bits are "don't care". The 
program pulse width is 0.5 ms. The minimum 

100 

number of program loops, N = — -r = 200. One 
0.5 

program loop consists of words 0 to 1023. The 
data entered into the "don't care" bits should be 
all Is. 

3. Same requirements as example 2, but the EPROM is 
now to be updated to include data for words 850 
to 880. The minimum number of program loops is 
the same as in the previous example, N = 200. One 
program loop consists of words 0 to 1023. The data 
entered into the "don't care" bits should be all Is. 
Addresses 0 to 200 and 300 to 700 must be re- 
programmed with their original data pattern. 

ERASING INSTRUCTIONS 

The'MCM2708/27A08 can be erased by exposure to 
high intensity shortwave ultraviolet light, with a wave- 
length of 2537 A. The recommended integrated dose (i.e., 
UV-intensity x exposure time) is 1 2.5 Ws/cm2. As an 
example, using the "Model 30-000" UV-Eraser (Turner 
Designs, Mountain View, CA94043) the ERASE-time is 
30 minutes. The lamps should be used without shortwave 
filters and the MCM2708/27A08 should be positioned 
about one inch away from the UV-tubes. 
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2048 X 8-BIT UV ERASABLE PROM 



The MCM2716/27L16 is a 16,384-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and similar 
applications requiring nonvolatile memory that could be reprogrammed 
periodically. The transparent lid on the package allows the memory con- 
tent to be erased with ultraviolet light. 

For ease of use, the device operates from a single power supply and 
has a static power-down mode. Pin-for-pin mask programmable ROMs 
are available for large volume production runs of systems initially using 
the MCM2716/27L16. 

• Single 5 V Power Supply 

• Automatic Power-down Mode (Standby) 

• Organized as 2048 Bytes of 8 Bits 

• Low Power Version 27L16/27L16-35 Active 50 mA Max 

Standby 10 mA Max 
27L16-25 Active 70 mA Max 
Standby 15 mA Max 

• TTL Compatible During Read and Program 

• Maximum Access Time = 450 ns MCM2716 

350 ns MCM2716-35 
250 ns MCM2716-25 

• Pin Equivalent to Intel's 2716 

• Pin Compatible to MCM68A316E 

• Output Enable Active Level is User Selectable 



Arc 
Met 
••c 

MC 

*>CI 

AtCI 

MCI 



MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 
32K 



eotc 11 
vmcii 



It SAM 
It 3A11 



II 3001 
14 3004 



MCIMI7M 




CI 
CI 

CT 




MOTOROLA'S PIN-COMPATIBLE ROM FAMILY 
32K 





INDUSTRY STANDARD PINOUTS 



MCM2716 
MCM27L16 



MOS 

(N-CHANNEL, SILICON-GATE) 

2048x8-811 
UV ERASABLE PROM 




C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 623A 



L SUFFIX CERAMIC PACKAGE 
ALSO AVAILABLE - CASE 716 



PIN ASSIGNMENT 



A7C 1 • 

A6C 2 

A5C 3 

A4[ 4 

A3C 5 

A2C 6 

A1[ 7 

AOC 8 
DQO[ 9 
DQIC 10 
DQ2[ 11 
VssC 12 



IVCC 

IA8 

]A9 

IVpp 

IG 

]A10 

JE/Progr 

]DQ7 

]DQ6 

]DQ5 

]DQ4 

]DQ3 



. *Pln Names 


A . 


. . Address 


DQ . 


. . . Data Input/ Output 


E/Progr . 


. . Chip Enable/ Program 


5 . 


. . Output Enable 



•New industry standard nomenclature 



089617/4-80 
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ABSOLUTE MAXIMUM RATINGS 



Rtting 


Value 


Unft 


Temperature Under Bias 


-10 to +80 


«C 


Operating Temperature Range 


0 to ■»- 70 




Storage Temperature 


-65 to +125 


°C 


All Input or Output Voltages with Respect to Vss 


+ 6 to -0.3 


Vdc 


Vpp Supply Voltage with Respect to Vss 


+ 28 to -0.3 


Vdc 



This device contains circuitry to protect the inputs 
against damage due to high static voltages or elec- 
tric fields; however, it is advised that normal precau- 
tions be taken to avoid application of any voltage 
higher than maximum rated voltages to this high- 
impedance circuit. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 



MODE SELECTION 



Mode 


Pin Number 


9-11. 
13-17 
DO 


12 

Vss 


18 
E/Progr 


20 
G* 


21 

Vpp 


24 

Vcc 


Read 


Data Out 


V5$ 


V|L 


V|L 


Vcc* 


Vcc 


Output Disable 


High Z 


Vss 


Don't Care 


V|H 


Vcc* 


Vcc 


Standby 


High Z 


Vss 


V|H 


Don't Care 


Vcc* 


vcc 


Program 


Data In 


Vss 


Pulsed 
V|L to V|H 


V|H 


V|HP 


Vcc . 


Program Verify 


Data Out 


Vss 


ViL 


ViL 


V|HP 


Vcc 


Program Inhibit 


High Z 


Vss 


V|L 


V|H 


VIHP 


Vcc 



•In the Read Mode if VppsViH, then (active low) 
VppsViL, then G (active high) 



BLOCK DIAGRAM 



E/Progr 
5 



Control 
Logic 



Y 

Decoder 



A0-A10C 



X 

Decoder 



Data Input/ Output DQ0-DQ7 
. ^ V 

TTTtTtTT 



Input/Output Buffers 

I I I I I I ! I 



Y Gating 



Memory 
Matrix 
(128x128) 



FIGURE 1 - AC TEST LOAD 



9 5.0 V 



RL-2.2k 



Test Point o- 
•10b pF- 



' MMD6150 
, or Equiv. 
, MMD7000 
or Equiv. 



•Includes Jig Capacitance 
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CAPACITANCE (f = 1.0 MHz, Ta = 25°C. periodically sampled rather than 100% tested) 



Characterittic 


Symbol 




Max 


Unit 


Input Capacitance (Vjn = 0 V) 




4.0 


6.0 


PF 


Output Capacitance (Vout = 0 V) 


Cout 


8.0 


12 


PF 



Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 

RECOMMENDED DC OPERATING CONDITIONS 



Psrsfn9t6r 


Symbol 


Min 


Norn 


Max 


Unit 


Supply Voltage* MCM27L16/MCM2716 
MCM27L16-35/MCM27L16-25/MCM2716-35/MCM2716-25 


Vcc 

Vpp 


4.75 
4.5 
Vcc -0.6 


5.0 
5.0 
5.0 


5.25 
5.5 
Vcc + 0.6 


Vdc 


Input High Voltage 


V|H 


2.0 




Vcc +1.0 


Vdc 


Input Low Voltage 


V|L 


-0.1 




0.8 


Vdc 



RECOMMENDED DC OPERATING CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


MCM2716 


MCM27L16 


Units 


Min 


Typ 


Max 


Min 


Typ 


Max 


Address, G^and E/Progr Input Sink Current 


Vin = 5.25 V 


lin 






10 






10 


mA 


Output Leakage Current 


Vout = 5.25 V 
G = 5.0 V 


"LO 






10 






10 


,iA 


Vcc Supply Current (Standby) 2716/2716-35 


E/Progr= V|H 
G = V|L 


icci 






25 






10 


mA 


Vcc Supply Current (Standby) 2716-25 


E/Progr=V|H 
G/V|L 


•cci 






25 






15 


mA 


Vcc Supply Current (Active) 2716/2716-35 (Outputs Open) 


G = E/Progr = 
V|L 


ICC2 






100 






50 


mA 


Vcc Supply Current (Active) 2716-25 (Outputs Open) 


G = E/Progr = 
V|L 


ICC2 






120 






70 


mA 


Vpp Supply Current* 


Vpp = 5.85 V 


IPPI 






5.0 






5.0 


mA 


Output Low Voltage 


l0L = 2.1 mA 


Vol 






0.45 






0.45 


V 


Output High Voltage 


l0H= -400^ 


VOH 


2.4 






2.4 






V 



*Vcc must be applied simultaneously or prior to Vpp. Vcc ^^st also be switched off simultaneously with or after Vpp. With Vpp connected 
directly to Vcc during the read operation, the supply current would then be the sum of lpp-| and IcC- additional 0.6 V tolerance on Vpp 
makes it possible to use a driver circuit for switching the Vpp supply pin from Vcc R®8d mode to ± 25 V for programming. Typical values are 
for Ta = 25°C and nominal supply voltages. 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless othenvise noted) 

Input Pulse Levels 0.8 Volt and 2.2 Volts Input and Output Timing Levels 2.0 and 0.8 Volts 

Input Rise and Fall Times 20 ns Output Load See Figure 1 



Characteristic 


Condition 


Symbol 


MCM2716-25 


MCM2716-36 


MCMZ716 


Units 


Min 


Max 


Min 


Max 


Min 


Max 


Address Valid to Output Valid 


E/Progr=G = V|L 


tAVQV 




250 




350 




450 


ns 


E/Progr to Output Valid 


(Note 2) 


tELQV 




250 




350 




450 


Output Enable to Output Valid 


f/Progr-V|L 


tGLOV 




150 




150 




150 


f/Progr to Hi-Z Output 




tEHOZ 


0 


100 


0 


100 


0 


100 


Output Disable to Hi-Z Output 


F/Progr=V|L 


tGHQZ 


0 


100 


0 


100 


0 


100 


Data Hold from Address 


E/Progr=G = V|L 


tAXDX 


0 




0 




0 
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READ MODE TIMING DIAGRAMS (E/Progr> V|i,) 



A (Address) 



X 



(Output Enable) 



-tGLQV- 



-tAVQV- 



tAXQX 



Output Valid 



-tGHQZ 



STANDBY MODE (Output Enable V||_) 
. Standby Mode (f/Progr«V|H) 



X 



Standby Mode 



/ 







^tEHQZ — ^ 


^— tELQV <Note 2) 


0 (Data Out) 


Output Valid 


w//,w//m, 


)^ Output Valid 





NOTE 2: tgLQV 'S referenced to f/P'rogr or stable address, whichever occurs last. 

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 

(Ta = 25*'C±5«»C) 

RECOMMENDED PROGRAMMING OPERATING CONDITIONS 



Parameter 


Symbol 


Mir) 


Nom 


Max 


Unit 


Supply Voltage 


Vcc 

Vpp 


4.75 
24 


5.0 
25 


5.25 
26 


Vdc 


Input High Voltage for Data 


V|H 


2.2 




Vcc + 1 


Vdc 


Input Low Voltage for Data 


V|L 


-0.1 




0.8 


Vdc 



PROGRAMMING OPERATION DC CHARACTERISTICS 



Characteristic 


Coruiition 


Symbol 


Min 


Typ 


Max 


UnH 


Address, G and E/Progr Input Sink Current 


Vjn = 5.25 V/0.45 V 


ILI 






10 


/iAdc 


Vpp Supply Current (Vpp = 25 V ± 1 V) 


E/Progr= V|L 


IPPI 






10 


mAdc 


Vpp Programming Pulse Supply Current (Vpp = 25 V± 1 V) 


E/Progr= V|H 


IPP2 






30 


mAdc 


Vcc Supply Current (Outputs Open) 




'CC 






160 


mAdc 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


tAVEH 


2.0 




MS 


Output Enable High to Program Pulse 


tGHEH 


2.0 




MS 


Data Setup Time 


tDVEH 


2.0 




MS 


Address Hold Time 


tELAX 


2.0 




MS 


Output Enable Hold Time 


tELGL 


2.0 




MS 


Data Hold Time 


tELQZ 


2.0 




MS 


Vpp Setup Time 


tPHEH 


0 




ns 


Vpp to Enable Low Time 


tELPL 


0 




ns 


Output Disable to High Z Output 


tGHQZ 


. 0 


150 


ns 


Output Enable to Valid Data (E/Progr = V|l) 


tGLQV 




150 


ns " 


Program Pulse Width 


tEHEL 


r 


55 


ms 


Program Pulse Rise Time 


tPR 


5 




ns 


Program Pulse Fall Time 


tPF 


5 




ns 



•|f shorter than 45 ms (min) pulses are used, the same number of pulses should be applied after the specific data has been verified. 
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PROGRAMMING OPERATION TIMING DIAGRAM 

Program- 



A (Address) 



X 



G (Output 
Enable) 



D or 0 (Data) 



tGHEH- 



X 



-tAVEH 



E/Progr 




— ^DVEH 



-tEHEL- 



I— tpR 
tPHEH 



-Program Verify- 



-tELAX- 



X 



\ 



tGLQV- 



tELQZ 
I tELGL- 



Data Out 



-tGHQZ 



High Z V 



tELPL 



PROGRAMMING INSTRUCTIONS 

After the corripletion of an ERASE operation, every bit in 
the device is in the "1" state (represented by Output High). 
Data are entered by programming zeros (Output Low) into 
the required bits. The words are addressed the same way as 
in the READ operation. A programmed "0" can only be 
changed to a "1" by ultraviolet light erasure. 

To set the memory up for Program Mode, the Vpp input 
(Pin 21) should be raised to + 25 V. The Vcc supply voltage 
is the same as for the Read operation and G is at V|h. Pro- 
gramming data is entered in 8-bit words through the data out 
(DQ) terminals. Only "Cs" will be programmed when "O's" 
and "I's" are entered in the &-bit data word. 

After address and data setup, a program pulse (V|i, to 
V|h) is applied to the E/Progr input. A program pulse is ap- 
plied to each address location to be programmed. To 
minimize programming time, a 2 ms pulse width is recom- 
mended. The maximum program pulse width is 55 ms; 
therefore, programming must not be attempted with a dc 
signal applied to the E/Progr input. 

Multiple MCM2716S may be programmed in parallel by 
connecting together like inputs and applying the program 
pulse to the E/Progr inputs. Different data may be program- 
med into multiple MCM2716s connected in para[lel by using 
the PROGRAM INHIBIT mode. Except for the E/Progr pin, 
all like inputs (including Output Enable) may be common. 



The PROGRAM VERIFY mode with Vpp at 25 V is used to 
determine that all programmed bits were correctly program- 
med. 

READ OPERATION 

After access time, data is valid at the outputs in the READ 
mode. With stable system addresses, effectively faster ac- 
cess time can be obtained by gating the data onto the bus 
with Output Enable. 

The Standby mode is available to reduce active power 
dissipatiorv The outputs are in the high impedance state 
when the E/Progr input pin is high (V|h) independent of the 
Output Enable input. 

ERASING INSTRUCTIONS 

The MCM2716/27L16 can be erased by exposure to high 
intensity shortwave ultraviolet light, with a wavelength of 
2537 angstroms. The recommended integrated dose (i.e., 
UV-intensity X exposure time) is 15 Ws/cm^. As an exam- 
ple, using the "Model 30-CXX)" UV-Eraser (Turner Designs, 
Mountain View, CA 94043) the ERASE-time is 36 minutes. 
The lamps should be used without shortwave filters and the 
MCM2716/MCM27L16 should be positioned about one inch 
away from the UV-tubes. 
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TIMING PARAMETER ABBREVIATIONS 

t X X X X 

signal name from which interval is defined ' I 

transition direction for first signal ' 

signal name to which interval is defined ' 

transition direction for second signal ' 

The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 



TIMING LIMITS 

The table of timing values shows either a minimum or a 
maximum limit for each parameter. \T\pux requirements are 
specified from the external system point of view. Thus, ad- 
dress setup time is shown as a minimum since the system 
must supply at least that much time (even though most 
devices do not require it). On the other hand, responses from 
the memory are specified from the device point of view. 
Thus, the access time is shown as a maximum since the 
device never provides data later than that time. 



Waveform 
Symbol 



JZZZZ 



WAVEFORMS 
Input 



Must Be 
Valid 



Change 
From H to L 



Change 
From L to H 



vvvvvvv 

VW)<VW Any Change 
Permitted 



> 



Output 



Will Be 
Valid 

Will Change 
From H to L 

Will Change 
From L to H 

Changing: 

State 
Unknown 

High 
Impedance 
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2048 X 8 ERASABLE PROM 

The TMS2716 and TMS27A16 are 16,384-bit Erasable and 
Electrically Reprogrammable PROMs designed for system debug 
usage and similar applications requiring nonvolatile memory that 
could be reprogrammed periodically. The transparent window on the 
package allows the memory content to be erased with ultraviolet 
light. The TMS2716 is pin compatible with 2708 EPROMs, allowing 
easy memory size doubling. 

• Organized as 2048 Bytes of 8 Bits 

• Fully Static Operation (No Clocks, No Refresh) 

• Standard Power Supplies of + 12 V, +5 V, and - 5 V 

• Maximum Access Time = 300 ns - TMS27A16 

450 ns-TMS2716 

• Chip-Select Input for Memory Expansion 

• TTL Compatible - No Pull-up Resistors Required 

• Three-State Outputs for OR-Tie Capability 

• The TMS2716 is Pin Compatible to MCM2708 and 

MCM68708 EPROMs 



BLOCK DIAGRAM 



Data Input/Output 
DQ0-DQ7 

A 



S (Progr) 
Program Enable (E) 



Control 
Logic 



1 TIHTTT 



Input/Output Buffers 



A0-A10 ^ 



Memory Matri* 
( 1 28 X 1 28) 



TM$2716 
TM$27A16 



MOS 



(N-CHANNEL, SILICON-GATE) 

2048 X 8-BIT 
UV ERASABLE PROM 




FRIT-SEAL PACKAGE 



L SUFFIX 

CERAMIC PACKAGE 
CASE'716-07 



A7C 

A6C 

A5C 

A4[ 

A3C 

A2C 

Alt 

A0[ 
DQOC 
DQlC 
DQ2[ 
VSSC 12 



PIN ASSIGNMENT 



24 ]Vcc(E) 
23 ]A8 
22 1A9 
21 ]Vbb 
20 1A10 
19 ]Vdd 
18 1"5 (Progr) 
17 1DQ7 
16 ]DQ6 * 
15 ]DQ5 
14 ]DQ4 
13 ]DQ3 



PIN NAMES 



A0-A10 


Address Inputs 


DQ0-DQ7 


Data Input (Program or 




Output (Read) 


(E) 


Program Enable 


^ 


Chip Select 


(Progr) 


Program Pulse 


Vbb 


-5V Power Supply 


vcc 


+ 5 V Power Supply 


vdd 


+ 12V Power Supply 


vss 


Ground 



DSSeiS R1/1-79 
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ABSOLUTE MAXIMUM RATINGS (1) 



Rating 


Value 


Unit 


Operating Temperature 


0 to +70 


oc 


Storage Teoiperature 


• -65 to + 125 


°C 


Vqq with Respect to Vqq 


+ 20 to -0.3 


V 


Vcc Vss Respect to V/gg 


+ 15 to -0.3 


V 


All Input or Output Voltage with Respect to Vgg During Read 


+ 15 to -0.3 


V 


IE) Input with Respect to VgB During Progrannnning 


+ 20 to -0.3 


V 


Program Input with Respect to Vqq 


+ 35 to -0.3 


V 


Power Dissipation 


1.8 


Watts 



NOTE 1: Permanent device damage may occur it ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



PIN CONNECTION DURING 
READ OR PROGRAM 



Mode 


Pin Numiser 


9-11. 
13-17 


18 


24 


Read 


Dout 


ViLor 
V|H 


Vcc 


Program 


Din 


Pulsed 
V|HP 


V|HW 



DC READ OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED DC READ OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


TMS2716 


Vcc 


4.75 


5.0 


5.25 


V 






Vdd 


11.4 


12 


12.6 


V 






Vbb 


-5.25 


-5.0 


-4.75 


V 




TMS27A16 


Vcc 


4.5 


5.0 


5.5 


V 






Vdd 


10.8 


12 


13.2 


V 






Vbb 


-5.5 


-5.0 


-4.5 


V 


Input High Voltage 


V|H 


2.2 




Vcc + 1 0 


V 


Input Low Voltage 


V|L 


Vss 




0.65 


V 


READ OPERATING DC CHARACTERISTICS 


Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address Input Sink Current 


Vjn = Vccnfiax or Vjn = V||_ 


'in 




1 


10 


pA 


Output Leakage Current 


Vout " Vcc'Tiax and S = 5 V 


'LO 




1 


10 


mA 


Vqd Supply Current 


Worst Case Supply Currents 


'dd 






65 


mA 


Vcc Supply Current 


All Inputs High 


•cc 






12 


mA 


Vqb Supply Current 


(E) = 51) V,Ta = 0°C 


'bb 






45 


mA 


Output Low Voltage 


IOL = 1-6mA 


Vol 






0.45 


V 


Output High Voltage 


IqH = -100 mA 


Vqhi 


3.7 






V 


Output High Voltage 


'oh = -10 mA 


V0H2 


2.4 






V 



VgjB fT)ust be applied prior to Vcc and Vqq. Vbb f^iust also be the last power supply switched off. 



CAPACITANCE (periodically sampled rather than 100% tested) 



Characteristic 


Condition 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 
(f = 1.0 MHz) 


Vin=OV, Ta = 250C 


Cin 


4.0 


6.0 


PF 


Output Capacitance 
(f = 1.0 MHz) 


Vout = 0 V, Ta = 25°C 


Cout 


8.0 


12 


pF 
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AC READ OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temper atuie range unless otherwise noted) 
(All timing with t, = tf = 20 ns, Load per Note 2) 



Characteristic 


Symbol 


TMS2716 


TMS27A16 




Min 


Max 


Min 


Max 


Unit 


Address to Output Delay 


»AVQV 




450 




300 


ns 


Chip Select to Output Delay 


^SLOV 




120 




120 


ns 


Data Hold from Address 


tAXQZ 


10 




10 




ns * 


Data Hold from Deselection 


tSHQZ 


10 


120 


10 


120 


ns 



NOTE 2: Output Load = 1 TTL Gate and Cl = 100 pF (Includes Jig Capacitance) 
Timing Measurement Reference Levels - Inputs: 0.8 V and 2.8 V 

Outputs: 0.8 V and 2.4 V 



AC TEST LOAD 



i- 



• Includes Jig Capacitance 
• * Fo- Vqh 



TIMING PARAMETER ABBREVIATIONS 

^ X X X X 
signal name from which interval is defined—' I 

transition direction for first signal ' 

signal name to which interval is defined 

transition direction for second signal' 



The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 



TIMING LIMITS 

The table of timing values shows either a minimum or 
a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. 



READ OPERATION TIMING DIAGRAM 




Chip Select, S 



Data Out, Q 
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED PROGRAMMING OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage - TMS2716 and TMS27A16 


vcc 


4.75 


5.0 


5.25 


Vdc 




Vdd 


11.4 


12 


12.6 


Vdc 




Vbb 


-5.25 


-5.0 


-4.75 


Vdc 


Input High Voltage for Data 


V|HD 


3.8 




Vcc+ 1 


Vdc 


Input Low Voltage for Data 


V|LD 


vss 




0.65 


Vdc 


Input High Voltage for Addresses 


V|HA 


3.8 




Vcc+ 1 


Vdc 


Input Low Voltage for Addresses 


Vila 


Vss 




0.4 


Vdc 


Program Enable (E) Input High Voltage (Note 3) 


V|HW 


11.4 


12 


12.6 


Vdc 


Program Enable (E) Input Low Voltage (Note 3) 


V|LW = Vcc 


. 4.75 


5.0 


5.25 


Vdc 


Program Pulse Input High Voltage (Note 3) 


V|HP 


25 




27 


Vdc 


Program Pulse Input Low Voltage (Note 4) 


V|LP 


Vss 




1.0 


Vdc 



NOTE 3: Referenced to Vgs- 
NOTE 4: V|hP - V|lP = 25 V min. 



PROGRAMMING OPERATION DC CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


Min 


TVP 


Max 


Unit 


Address Input Sink Current 


Vin = 5.25 V 


ILI 






10 


MAdc 


Program Pulse Source Current 




l|PL 






3.0 


mAdc 


Program Pulse Sink Current 




l|PH 






20 


mAdc 


Vqd Supply Current 


Worst -Case Supply Currents 
All Inputs High 
(E) =5 V,Ta = 0°C 


IQD 






65 


mAdc 


Vcc Supply Current 


Ice 






15 


mAdc 


Vqb Supply current 


ibb 






45 


mAdc 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted) 



Characteristic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


tAVPH 


10 




MS 


(E) Setup Time 


tEHPH 


10 




MS 


Data Setup Time 


tDVPH 


10 




MS 


Address Hold Time 


tPLAX 


1.0 




MS 


(E) Hold Time 


tPLEL 


0.5 




MS 


Data Hold Time 


tPLDX 


1.0 




MS 


Program to Read Delay 


tELQV 




10 


MS 


Program Pulse Width 


tPHPL 


0.1 


1.0 


ms 


Program Pulse Rise Time 


tPR 


0.5 


2.0 


MS 


Program Pulse Fall Time 


tPF 


0.5 


2.0 


MS 



2-117 



TMS2716-TMS27A16 



PROGRAMMING OPERATION.TIMING DIAGRAM 



V|HW 

Program 



Enable, (E) i 



^IHA 
Address, A 




NOTE 5: This Program Enable tranistion must occur after the Program Pulse transition and before the Address Transition. 



Waveform 

Symbol 



MUST BE 
VALID 



CHANGC 
FHOM H TO L 



CHAMGt 
hHOM L TO H 



WAVEFORM DEFINITIONS 



VII.L BE 
VALID 



WILL CHANGE 
FROM H TO L 



WILL CHANGE 
FROM L TO H 



Waveform 
Symbol 



DON T CARE 
ANY CHANGE 
PERMITTED 



CHANGING 

STATE 
UNKNOWN 

HIGH 
IMPEDANCE 
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PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every bit 
in the device is in the "1" state (represented by Output 
High). Data are entered by programming zeros (Out- 
put Low) into the required bits. The words are addressed 
the same way as in the READ operation. A programmed 
"0" can only be changed to a "1" by ultraviolet light 
erasure. 

To set the memory up for programming mode, the 
Vcc(E) input (Pin 24) should be raised to +12 V. Pro- 
gramming data is entered in 8-bit words through the data 
output terminals (DQO to DQ7). 

The Vdd and Vbb supply voltages are the same as for 
the READ operation. 

After address and data setup, one program pulse per 
address is applied to the program input. A program loop is 
a full pass through all addresses. Total programming time/ 
address, Tptotal = N X tpHPL ^ 100 ms. The required 
number of program loops (N) is a function of the program 
pulse width (tpHPL) where: 0.1 ms < tpHPL ^ 10 ms; 
correspondingly, N is: 100 < N < 1000. There must be 
N successive loops through all 2048 addresses. It is not 
permitted to apply more than one program pulse in 
succession to the same address (i.e., N program pulses to 
an address and then change to the next address to be 
programmed). At the end of a program sequence the 
Program Enable (E) falling edge transition must occur 
before the first address transition, when changing from 
a PROGRAM to a READ cycle. The program pin should 
be pulled down to V||_p with an active device, because 
this pin sources a small amount of current (I|Pl) when 
(E) is at V|HW 02 V) and the program pulse is at V|Lp. 



EXAMPLE FOR PROGRAMMING 

Always use the Tptotal = N X tpHPL ^ 100 ms 
relationship. 

1 . All 16,384 bits should be programmed with a 0.2 ms 
program pulse width. 

The minimum number of program loops: 

N = lPl2ta! = 100 ms ^ 
tPHPL 0.2 ms 

One program loop consists of words 0 to 2047. 

2. Words 0 to 200 and 300 to 700 are to b6 pro- 
grammed. All other bits are "don't care". The program 
pulse width is 0.5 ms. The minimum number of program 
loops, N = 100/0.5 = 200. One program loop consists of 
words 0 to 2047. The data entered into the "don't care" 
bits should be all Is. 

3. Same requirements as example 2, but the EPROM is 
now to be updated to include data for words 850 to 880. 
The minimum number of program loops is the same as in 
the previous example, N = 200. One program loop consists 
of words 0 to 2047. The data entered into the "don't 
care" bits should be all Is. Addresses 0 to 200 and 
300 to 700 must be reprogrammed with their original 
data pattern. 

ERASING INSTRUCTIONS 

The TMS2716/27A16 can be erased by exposure to 
high intensity shortwave ultraviolet light, with a wave- 
length of 2537 A. The recommended integrated dose (i.e., 
UV-intensity X exposure time) is 12.5 Ws/cm2. As an 
example, using the "Model 30-000" UV-Eraser (Turner 
Designs, Mountain View, CA 94043) the ERASE-time is 
30 minutes. The lamps should be used without shortwave 
filters and the TMS2716/27A16 should be positioned 
about one inch away from the UV-tubes, 
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MOTOROLA 



1024 X 8 ERASABLE PROM 

The MCM68708/68A708 is a 8192-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and 
similar applications requiring nonvolatile memory that could be 
reprogrammed periodically. The transparent window on the package 
allows the memory content to be erased with ultraviolet light. 
Pin-for-pin mask-programmable ROMs are available for large volume 
production runs of systems initially using the MCM68708/68A708. 

• Organized as 1024 Bytes of 8 Bits 

• Fully Static Operation 

• Standard Power Supplies of +12 V, +5 V and - 5 V 

• Maximum Access Time = 300 ns - MCM68A708 

450 ns - MCM68708 

• Low Power Dissipation 

• Chip-Select Input for Memory Expansion 

• TTL Compatible 

• Three-State Outputs 

• Pin Equivalent to the 2708 

• Pin-for-Pin Compatible to MCM65308, MCM68308 or 2308 
Mask-Programmable ROMs 

• Bus Compatible to the M6800 Family 



PIN CONNECTION DURING READ OR PROGRAM 



Mode 


Pin Number 


9-11. 13-17 


12 


18 


19 


20 


21 


24 


Read 


Dout 


vss 


Vss 


Vdd 


VlL 


Vbb 


vcc 


Program 


D,n 


vss 


Pulsed 
V|HP 


Vdd 


V|HW 


vbb 


vcc 





MCM68708 
MCM68A708 



MOS 

(N-CHANNEL, SILICON-GATE) 

1024 X 8-BIT 
UV ERASABLE PROM 




C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 623A-02 



L SUFFIX 

CERAMIC PACKAGE 
CASE 716-07 




PIN ASSIGNMENT 




MC6800 
Microprocessor 



M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 



MCM68708/68A708 READ ONLY 
MEMORY BLOCK DIAGRAM 



MCM68708 
MCM68A708 
EPROM 



Access 
Memory 



Interface 
Adapter 



Interlace 
Adapter 



Menr 


lOry 




Data 


Matrix 




Buffers 


(1024 X 8) 












Selection 




and Control 





Address Data 
Bus Bus 



Memory Address 
and Control 



DS9439 Rl/1-79 
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BLOCK DIAGRAM 



Data Output 
DO D7 

A 




Output Buffers 



A0-A9^ 



Memory 
Matrix 
(64 X 128) 



ABSOLUTE MAXIMUM RATINGS^ 



Rating 


Value 


Unit 


Operating Temperature 


0 to ♦■ 70 


°C 


Storage Temperature 


-65 to +125 


*C 


Vdd ^'th Respect to Vbb 


+20 to -0.3 


Vdc 


Vqc and Vss with Respect to Vbb 


+15 to -0.3 


Vdc 


All Input or Output Voltages with 
Respect to Vbb during Read 


+15 to -0.3 


Vdc 


CS/WE Input with Respect to Vbb 
during Programming 


+20 to -0.3 


Vdc 


Program Input with Respect to Vbb 


+35 to -0.3 


Vdc 


Power Dissipation 


1.8 


Watts 



Note 1 : 

Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted 
to RECOMMENDED OPERATING CONDITIONS. Exposure to 
higher than recommended voltages for extended periods of time 
could affect device reliability. 



DC READ OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED DC READ OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 






Vcc 


4.75 


5.0 


5.25 


Vdc 








vdd 


11.4 


12 . 


12.6 


Vdc 








Vbb 


-5.25 


-5.0 


-4.75 


Vdc 


Input High Voltage 


V|H 


Vss +2.0 




Vcc 


Vdc 


Input Low Voltage 


V|L 


Vss -0.3 




Vss +0.8 


Vdc 


READ OPERATION DC CHARACTERISTICS 


Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address and CS Input Sink Current 


Vin = 5.25 V or Vjp = V|l 


hn . 




1 


10 


mA 


Output Leakage Current 


Vout = 5.25 V, CS/WE = 5 V 


ILO 




1 


10 


nA 


Vqd Supply Current 


(Note 2) 


Worst-Case Supply Currents 

All Inputs High 

CS/WE = 5.0 V, Ta = 0°C 


'DD 




50 


65 


mA 


Vcc Supply Current 


Ice 




6 


10 


mA 


Vbb Supply Current 


Ibb 




30 


45 


mA 


Output Low Voltage 


Iql = 1 .6 mA 


Vol 






Vss +0.4 


V 


Output High Voltage 


IOH = -100^A 


VOH 


Vss +2.4 






V 


Power Dissipation 


(Note 2) 


Ta = 70°C 


pd 






800 


mW 



Note 2: 

The total power dissipation is specified at 800 mW. It is not calculable by summing the various currents HoD' 'CC' 'BB^ multiplied by 
their respective voltages, since current paths exist between the various power supplies and Vss- 'DO* 'CC' 'BB currents should be 
used to determine power supply capacity only. 



Vbb must be applied prior to V^c and Vqd- Vbb rnust also be the last power supply switched off. 
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AC READ OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 
(All timing with t^ - tf = 20 ns. Load per Note 3) 



Characteristic 


Symbol 


MCM68A708 


MCM68708 


Unit 


Min 


TVP 


Max 


Min 


Typ 


Max 


Address to Output Delay 


^AO 




220 


300 




280 


450 


ns 


Chip Select to Output Delay 


tco 




60 


120 




60 


120 


ns 


Data Hold from Address 


tDHA 


10 






10 






ns 


Data Hold from Deselection 


tDHD 


10 




120 


10 




120 


nt 



CAPACITANCE (periodically sampled rather than 100% tested.) 



Characteristic 


Condition 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 
(f = 1.0 MHz) 


Vin = 0 V, Ta = 25^0 


Cin 


4.0 


6.0 


PF 


Output Capacitance 
(f = 1.0 MHz) 


Vout = 0 V. Ta = 25OC 


Cout 


8.0 


12 


PF 



Note 3: 

Output Load = 1 TTL Gate and Cl = 100 pF (Includes Jig Capacitance) 
Timing Measurement Reference Levels: Inputs: 0.8 V and 2.8 V 

Outputs: 0.8 V and 2,4 V 



AC TEST LOAD 

O 5 0 V 

< Rl = 2.2 k 



MMD6150 
or Equiv 
MMD7000 
or Equiv 




READ OPERATION TIMING DIAGRAM 
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED PROGRAMMING OPERATING CONDITIONS 



Paramater 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


vcc 


4.75 


5.0 


5.25 


Vdc 




vdd 


11.4 


12 


12.6 


Vdc 




Vbb 


-5.25 


-5.0 


-4.75 


Vdc 


Input High Voltage for All Addresses and Data 


V|H 


3.0 




Vcc + 1 0 


Vdc 


Input Low Voltage (except Program) 


V|L 


vss 




0.65 


Vdc 


CS/WE input High Voltage (Note 4) 


V|HW 


11,4 


12 


12.6 


Vdc 


Program Pulse Input High Voltage (Note 4) 


V|HP 


25 




27 


Vdc 


Program Pulse Input Low Voltage (Note 5) 


V|LP 


Vss 




1.0 


Vdc 



Not* 4: Referenced to Vss- 

Not* 6: V|HP-V||_p = 25 V min. 



PROGRAMMING OPERATION DC CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address and CS/WE Input Sink Current 


Vin = 5.25 V 


•li 






10 


AiAdc 


Program Pulse Source Current 




l|PL 






3.0 


mAdc 


Program Pulse Sink Current 




l|PH 






20 


mAdc 


Vdd Supply Current 


Worst-Case Supply Currents 
All Inputs High 
CS/WE = 5 V, Ta = P°C 


'dd 




50 


65 


mAdc 


Vcc Supply Current 


•cc 




6 


10 


mAdc 


Vbb Supply current 


>BB 




30 


45 


mAdc 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature unless otherwise noted.) 



Characteristic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


tAS 


10 




MS 


CS/WE Setup Time 


tcss 


10 




MS 


Data Setup Time 


tDS 


10 




MS 


Address Hold Time 


tAH 


1.0 




MS 


CS/WE Hold Time 


tCH 


0.5 




MS 


Data Hold Time 


tDH 


1.0 




MS 


Chip Deselect to Ouptut Float Delay 


tDF 


0 


120 


ns 


Program to Read Delay 


tDPR 




10 


MS 


Program Pulse Width 


tpw 


0.1 


1.0 


ms 


Program Pulse Rise Time 


tPR 


0.5 


2.0 


MS 


Program Pulse Fall Time 


tpF 


0.5 


2.0 


MS 
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PROGRAMMING OPERATION TIMING DIAGRAM 




Note 6: The CS/WE transistion must occur after the Program Pulse transition and before the Address Transistion. 
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PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every 
.bit in the device is in the "1" state (represented by 
Output High). Data are entered by programming zeros 
(Output Low) into the required bits. The words are 
addressed the same way as in the READ operation. A 
programmed "0" can only be changed to a "1" by ultra- 
violet light erasure. 

To set the memory up for programming mode, the 
CS/WE input (Pin 20) should be raised to +12 V. Pro- 
gramming data is entered in 8-bit words through the 
data output terminals (DO to D7). 

Logic levels for the data lines and addresses and the 
supply voltages (Vqc Vqd, Vge) are the same as for the 
READ operation. 

After address and data setup one- program pulse per 
address is applied to the program input (Pin 18). A pro- 
gram loop is a full pass through all addresses. Total 
programming time, Tp^Q^gl ^ ^ ^PW ^ 100 ms. The 
required number of program loops (N) is a function of the 
program pulse width (tpyy), where:- 0.1 ms < tpy\/ < 
1.0 ms; correspondingly N is: 100 < N < 1000. There 
must be N successive loops through all 1024 addresses. It 
is not permitted to apply more than one program pulse in 
succession to the same address (i.e., N program pulses to 
an address and then change to the next address to be pro- 
grammed). At the end of a program sequence the CS/WE 
falling edge transition must occur before the first address 
transition, when changing from a PROGRAM to a READ 
cycle. The program pin (Pin 18) should be pulled down 
to V|[_p with an active device, because this pin sources a 
small amount of current (l|p|_) when CS/WE is at V||^y^ 
(12 V) and the program pulse is at V|Lp. 

EXAMPLES FOR PROGRAMMING 

Always use the Tp^Q^gl ^ ^ ^PV/ ^ relationship. 



1. All 8092 bits should be programmed with a 0.2 ms 
program pulse width. 

The minimum number of program loops: 



N 



"Tptotal 100 ms 



= 500 . One program loop 



number of program loops, N = 



200. One 



tpy\/ 0.2 ms 
consists of words 0 to 1023. 

2. Words 0 to 200 and 300 to 700 are to be pro- 
grammed. All other bits are "don't care". The 
program pulse width is 0.5 ms. The minimum 

100 
0.5 

program loop consists of words 0 to 1023. The 
data entered into the "don't care" bits should be 
all Is. 

3. Same requirements as example 2, but the EPROM is 
now to be updated to include data for words 850 
to 880. The minimum number of program loops is 
the same as in the previous example, N = 200. One 
program loop consists of words 0 to 1023. The data 
entered into the "don't care" bits should be all Is. 
Addresses 0 to 200 and 300 to 700 must be re- 
programmed with their original data pattern. 

ERASING INSTRUCTIONS 

The MCM68708/68A708 can be erased by exposure to 
high intensity shortwave ultraviolet light, with a wave- 
length of 2537 A. The recommended integrated dose (i.e., 
UV-intensity x exposure time) is 12.5 Ws/cm^. As an 
example, using the "Model 30-000" UV-Eraser (Turner 
Designs, Mountain View, CA 94043) the ERASE-time is 
30 minutes. The lamps should be used without shortwave 
filters and the MCM68708/68A708 should be positioned 
about one inch away from the UV-tubes. 
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MOTOROLA 



MCM68732 
MCM68L732 



4096 X 8-BIT UV ERASABLE PROM 

The MCM68732/68L732 is a 32.768-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and similar 
applications requiring nonvolatile memory that could be reprogrammed 
periodically, or for replacing 32K ROMs for fast turnaround time. The 
transparent window on the package allows the memory content to be 
erased with ultraviolet light. 

For ease of use, the device operates from a single power supply and 
has a static power-down mode. Pin-for-pin compatible mask program- 
mable ROMs are available for large volume production runs of systems 
initially using the MCM68732/68L732. 
• 



Single +5 V Power Supply 

Automatic Power-down Mode (Standby) with Chip Enable 
Organized as 4096 Bytes of 8 Bits 
Low Power Dissipation 
Fully TTL Compatible 

Maximum Access Time = 450 ns MCM68732 

350 ns MCM68732-35 
Standard 24-Pin DIP for EPROM Upgradability 
Pin Compatible to MCM68A332 Mask Programmable ROM 
AR Selects the Operational 32K Portion of the Die 
MCM68732-1 AR=1 = HIGH 
MCM68732-0 AR = 0= LOW 
Pin Compatible With the MCM2532 32K EPROM in the Read Mode 
Low Power Version 
MCM68L732 Active 60 mA Maximum 

Standby 15 mA Maximum 
MCM68L732-35 Active 100 mA Maximum 
Standby 25 mA Maximum 



MOS 

(N-CHANNEL, SILICON-GATE) 

4096 X 8-BIT 
UV ERASABLE PROGRAMMABLE 
READ ONLY MEMORY 




C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 623A-02 



L SUFFIX SIDEBRAZE CERAMIC PACKAGE 
ALSO AVAILABLE - CASE 716 



MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 

32K _32K_ 




MCIIW6764 

MOTOROLA'S PIN-COMPATIBLE flOM FAMILY 

*7di i"^^^ Mbvcc 




MCM6aAa64 




MCM68A332 



INDUSTRY STANDARD PINOUTS 




PIN ASSIGNMENT 



A7 
A6C 2 
A5C 3 
A4C 4 
A3C 5 
A2C 6 
AlC 7 
AOC 

DQOC 

DQlC 

DQ2C 

vssC 



DVcc 

□ A8 

□ A9 

□ ar 

□ E/Vpp 

□ AIO 

□ All 

□ DQ7 

□ DQ6 
15 D DQ5 
14 DDCM 
13 □ DQ3 



•Pin Names 


A . 


. . . Address 


AR . 


. . . Address Reference 


DQ . 


. . . Data Input/Output 


E/Vpp . 


. . . Chip Enable/ Program 



•New industry standard norrienclature 



089614 R1/l(>«) 
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ABSOLUTE MAXIMUM RATINGS (1) 



Rating 


Value 


Unit 


Temperature Under Bias 


-10 to +80 


°C 


Operating Temperature Range 


0 to +70 


°C 


Storage Temperature 


-65 to +125 


»c 


All Input or Output Voltages with Respect to Vss 


+ 6 to -0.3 


Vdc 


Vpp Supply Voltage with Respect to Vss 


+ 28 to -0.3 


Vdc 



This device contains circuitry to protect the inputs 
against damage due to high static voltages or elec- 
tric fields; however, it is advised that normal precau- 
tions be taken to avoid application of any voltage 
higher than maximum rated voltages to this high- 
impedance circuit. 



NOTE- Permanent device damage may occur if ABSOLUTE MAXIfVlUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higfier than recommended voltages for extended 
periods of time could affect device reliability. 



MODE SELECTION 



Mode 


Pin Number 


9-11. 
13-17, 
DQ 


12 

Vss 


20 
E/Vpp 


24 

vcc 


Read 


Data out 


Vss 


V|L 


vcc 


Output Disable 


High Z 


Vss 


V|H 


Vcc 


Standby 


High Z 


Vss 


V|H 


Vcc 


Program 


Data in 


Vss 


Pulsed 
V|LP to V|HP 


Vcc 



Vcc 
Vss 



E/Vpp 



A0-A4< 



A5-A11 ^ 
AR 



BLOCK DIAGRAM 

Data Input/Output DQ0-DQ7 
/\ . 



Control 
Logic 








Y 

Decoder 






• 
• 






X 

Decoder 






• 
• 
• 





Input/Output Buffers 



n: 



Y Gating 



Memory 
Matrix 



FIGURE 1 - AC TEST LOAD 









0 5.0 V 








< RL = 2.2k 


Test Point o 








•100 pF — 


P 


6k 


^ MMD6150 








^ or Equiv. 








Z MMO7000 








or Equiv. 


'Includes Jig Capacitance 







CAPACITANCE (f= 1.0 MHz. Ta = 25"C, pefi odically sampled rather than 100% tested.) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (V,n = 0 V) Except E/Vpp 


Cin 


4.0 


6.0 


pF 


Input Capacitance E/Vpp 


C,n 


60 


100 


pF 


Output Capacitance (Vout^O V) 


Cout 


8.0 


12 


pF 



Capacitance measured with a Boonton Meter or effective capacitance calculated from tl-ie equation: C- lAt/AV 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise nofed) 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Norn 


Max 


Ur)it 


Supply Voltage 


MCM68L732/MCM68732 


vcc 


4.75 


5.0 


5.25 




M C M68L732-35/ M CM68732-35 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.0 




Vcc +10 


V 


Input Low Voltage 




-0.1 




0.8 


V 



RECOMMENDED DC OPERATING CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


MCM68732 


MCM68L732 


Units 


Min 


Typ 


Max 


Min 


Typ 


Max 


Address Input Sink Current 


Vin = 5.25 V 


•in 






10 






10 


mA 


Output Leakage Current 


Vout = 5.25 V 


ILO 






10 






10 


mA 


E/Vpp Input Sink Current 


E/Vpp = 0.4 


'EL 






100 






100 


/xA 


E/Vpp = 2.4 


lEH = IPL 






400 






400 


mA 


Vcc Supply Current (Standby) MCM68732 


E/Vpp = V|H 


icci 






25 






15 


mA 


Vcc Supply Current (Standby) MCM68732-35 


E/Vpp = V|H 


icci 






25 






25 


mA 


Vcc Supply Current (Active) MCM68732 (Outputs Open) 


E/Vpp = V|L 


ICC2 






120 






60 


mA 


Vcc Supply Current (Active) MCM68732-35 (Outputs Open) 


r/Vpp.= V,L 


>CC2 






160 






100 


mA 


Output Low Voltage 


l0L = 2.1 mA 


Vol 






0.45 






0.45 


V 


Output High Voltage 


l0H= -400 /xA 


VOH 


2.4 






2.4 






V 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



Input Pulse Levels ... .0.8 Volt and 2.2 Volts Output Timing Levels 0.8 Volt and 2 Volts 

Input Rise and Fall Times * 20 ns Output Load See Figure 1 

Input Timing Levels 1 .0 Volt and 2 Volts 



Characteristic 


Condition 


Symbol 


MCM68732- 
35 


MCM68732 


Units 


Min 


Max 


Min 


Max 


Address Valid to Output Valid 


E = V,L 


tAVQV 




350 




450 


ns 


E to Output Valid 




^ELQV 




350 




450 


ns 


E to Hi-Z Output 




tEHQZ 


0 


100 


0 


100 


ns 


Data Hold from Address 


E = V|L 


^AXDX 


0 




0 




ns 



READ MODE TIMING DIAGRAM 



X 



E/Vpp 



Q (Output) 



Address Valid 



-tAVQV _ 
^ELQV 



High Z 



-lEHQZ- 



7^ 



High Z 
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 

(Ta = 25±5*'C) 

RECOMMENDED PROGRAMMING OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Norn 


Max 


Unit 


Supply Voltage 


vcc 


4.75 


5.0 


5.25 


V 


Input High Voltage for All Addresses and Data 


V|H 


2.2 




Vcc 1 


V 


Input Low Voltage for All Addresses and Data 


V|L 


-0.1 




0.8 


V 


Program Pulse Input High Voltage 


V|HP 


24 


25 


26 


V 


Program Pulse Input Low Voltage 


V|LP 


2.0 


Vcc 


6.0 


V 



PROGRAMMING OPERATION DC CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address Input Sink Current 


Vjn = 5.25 V 


ILI 






10 


mA 


Vpp Program Pulse Supply Current (Vpp = 25 V ± 1 V) 




IPH 






30 


mA 


Vpp Supply Current (Vpp = 2.4 V) 




IPL = 'EH 






400 


mA 


Vcc Supply Current (Vpp = 5.0 V) 




•cc 






160 


mA 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


tAVPH 


2.0 




MS 


Data Setup Time 


tDVPH 


2.0 




fiS 


Chip Enable to Valid Data 


lELQV 


450 




ns 


Chip Disable to Data In 


tEHDV 


2.0 




MS 


Program Pulse Width 


tPHPL 


1.9 


2.1 


ms 


Program Pulse Rise Time 


tPR 


0.5 


2.0 


MS 


Program Pulse Fall Time 


tPF 


0.5 


2.0 


MS 


Cumulative Programming Time Per Word* 


trp 


12 


50 


ms 



* Block mode programming must be used. Block mode programming is defined as pne program pulse applied to each of the 4096 address loca- 
tions in sequence. Multiple blocks are used to accumulate programming time (tcp). 



PROGRAMMING OPERATION TIMING DIAGRAM 



D or Q (Data) 



E/Vpp 




tELQV 
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PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every bit in 
the device is in the "1" state (represented by Output High). 
Data are entered by programming zeros (Output Low) into 
the required bits. The words are addressed the same way as 
in the READ operation. A programmed "0" can only be 
changed to a "1" by ultraviolet light erasure. _ 

To set the memory up for Program Mode, the E/Vpp input 
(Pin 20) should be between +2.0 and +6.0 V, which will 
three-state the outputs and allow data to be setup on the DO 
terminals. The Vqc voltage is the same as for the Read 
operation. Only "O's" will be programmed when "O's" and 
"I's" are entered in the 8-bit data word. 

After address and data setup, 25-volt programming pulse 
{V|H to V|HP) is applied to the E/Vpp input. A program 
pulse is applied to each address location to be programmed. 
The maximum program pulse width is 2 ms and the max- 
imum program pulse amplitude is 26 V. 

Multiple MCM68732S may be programmed in parallel by 
connecting like inputs and applying the program pulse to the 
E/Vpp inputs. Different data may be programmed into multi- 
ple MCM68732S connected in parallel by selectively applying 
the programming pulse only to the MCM68732s to be pro- 
grammed. 



READ OPERATION 

After access time, data is valid at the outputs in the Read 
mode. A single input (E/Vpp) enables the_putputs and puts 
the chip in active or standby mode. With E/Vpp = "0" the 
outputs are enabled and the chip is in active mode; with 
E/Vpp = "1" the outputs are three-stated and the chip is in 
standby mode. During standby mode, the power dissipation 
is reduced. 

Multiple MCM68732S may share a common data bus with 
like outputs OR-tied together. In this configuration the 
E/Vpp input should be high on all unselected MCM68732sto 
prevent data contention. 



ERASING INSTRUCTIONS 

The MCM68732 can be erased by exposure to high intensi- 
ty shortwave ultraviolet light, with a wavelength of 2537 
angstroms. The recommended integrated dose (i.e., UV- 
intensity X exposure time) is 15 Ws/cm^. As an example, us- 
ing the "Model 30-000" UV-Eraser (Turner Designs, Moun- 
tain View, CA 94043) the ERASE-time is 36 minutes. The 
lamps should be used without shortwave filters and the 
MCM68732 should be positioned about one inch away from 
the UV-tubes. 



TIMING PARAMETER ABBREVIATIONS 

signal name from which interval is defined - 
transition direction for first signal - 
signal name to which interval is defined - 
transition direction for second signal - 



The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 



Waveform 
Symbol 



TIMING LIMITS 

t X X X X The table of timing values shows either a minimum or a 

maximum limit for each parameter. Input requirements are 
specified from the external system point of view. Thus, ad- 
dress setup time is shown as a minimum since the system 
must supply at least that much time (even though most 
devices do not require it). On the other hand, responses from 
the memory are specified from the device point of view. 
Thus, the access time is shown as a maximum since the 
device never provides data later than that time. 



WAVEFORMS 
Input 



Output 



Must Be 
Valid 



Will Be 
Valid 



Jim 



Change 
From H to L 



Change 
From L to H 



Will Change 
From H to L 



Will Change 
From L to H 



VVVVVV^ Don't Care; Changing: 
>//y\\\y Any Change State 
Permitted Unknown 



> 



High 
Impedance 
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8192 X 8-BIT UV ERASABLE PROM 



The MCM68764/68L764 is a 65,536-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and similar 
applications requiring nonvolatile memory that could be reprogrammed 
periodically, or for replacing 64K ROMs for fast turnaround time. The 
transparent window on the package allows the memory content to be 
erased with ultraviolet light. 

For ease of use, the device operates from a single power supply and 
has a static power-down mode. Pin- for-pin mask programmable ROMs 
are available for large volume production runs of systems initially using 
the MCM68764/68L764. 



• Single -♦-5 V Power Supply 

• Automatic Power-down Mode (Standby) with Chip Enable 

• Organized as 8192 Bytes of 8 Bits 

• Low Power Dissipation 

• Fully TTL Compatible 

• Maximum Access Time = 450 ns MCM68764 

350 ns MCM68764-35 

• Standard 24-Pin DIP for EPROM Upgradability 

• Pin Compatible to MCM68A364 Mask Programmable ROM 

• Low Power Version 

MCM68L764 Active 60 mA Maximum 

Standby 15 mA Maximum 
MCM68L764-35 Active 100 mA Maximum 
Standby 25 mA Maximum 



MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 

_32K 32K 





MCM2716 




MOTOROLA'S PIN-COMPATIBLE ROM FAMILY 

_32K_ 

xbvcc 





INDUSTRY STANDARD PINOUTS 



MCM68764 
MCM68L764 



MOS 

(N-CHANNEL, SILICON-GATE) 

8192 X 8-BIT 
UV ERASABLE 
PROGRAMMABLE READ 
ONLY MEMORY 




C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 623A-02 



L SUFFIX CERAMIC PACKAGE 
ALSO AVAILABLE - CASE 71&07 



PIN ASSIGNMENT 




*Pin Names 


A . 


. Address 


DQ 


. . . Data Input/Output 


E/Vpp . 


. . . Chip Enable/ Program 



•New industry standard nomenclature 



DS9815 R 1/9-80 
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ABSOLUTE MAXIMUM RATINGS I See Noiel 



Rating 


Value 


Unit 


Temperature Under Bias 


-10 to +80 


»C 


Operating Temperature Range 


Oto +70 




Storage Temperature 


-65 to +125 


"C 


All Input or Output Voltages with Respect to Vss 


+ 6 to -0.3 


Vdc 


Vpp Supply Voltage with Respect to Vss 


+ 28 to -0.3 


Vdc 



This device contains circuitry to protect the inputs 
against damage due to high static voltages or elec- 
tric fields; however, it is advised that normal precau- 
tions be taken to avoid application of any voltage 
higher than maximum rated voltages to this high- 
impedance circuit. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time coutd affect device reliability. 



MODE SELECTION 



Mode 


Pin Number ' 


9-11, 
13-17, 
DQ 


12 

Vss 


20 
E/Vpp 


24 

vcc 


Read 


Data out 


Vss 


V|L 


vcc 


Output Disable 


High-Z 


Vss 


V|H 


Vcc 


Standby 


High-Z 


Vss 


V|H 


Vcc 


Program 


Data in 


Vss 


Pulsed 
V|LP to V|HP 


Vcc 



Vcc 
Vss 



E/Vpp 



A0-A4< 



A5-A12< 



BLOCK DIAGRAM 

Data Input/Output DQ0-DQ7 



Control 
Logic 








Y 

Decoder 






• 
• 
• 






X 

Decoder 






• 
• 
• 





Input/ Output Buffers 

I I I I I I I I 



Y Gating 



Memory 
Matrix 



FIGURE 1 - AC TEST LOAD 



Test Point o- 
•100 pF- 



'Includes Jig Capacitance 



5.0 V 
Rl = 2.2Ic 



MMD6150 
, or Equiv. 
MMD7000 
or Equiv. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


- , MCM68L764/MCM68764 
Supply Voltage MCM68764-35/MCM68L764-35 


vcc 


4.75 
4.5 


5.0 
5.0 


5.25 
5.5 


Vdc 


Input High Voltage 


V|H 


2.0 




Vcc + 10 


Vdc 


Input Low Voltage 


V|L 


-0.1 




• 0.8 


Vdc 



RECOMMENDED DC OPERATING CHARACTERISTICS 



Characteristic 


Cor^dition 


Symbol 


MCM68764 


MCM68L764 


Units 


Min 


Typ 


Max 


Min 


Typ 


Max 


Address Input Sink Current 


Vin = 5.25 V 


lin 






10 






10 


mA 


Output Leakage Current 


Vout = 5.25 V 


ILO 






10 






10 


mA 


F/Vpp Input Sink Current 


E/Vpp = 0.4 


lEL 






100 






100 


mA' 


E/Vpp = 2.4 


lEH=IPL 






400 






400 


. mA 


Vcc Supply Cun-ent (Standby) MCM68764 


E/Vpp = V|H 


•cci 






25 






15 


mA 


Vcc Supply Current (Standby) MCM68764-35 


E/Vpp = V|H 


icci 






25 






25 


mA 


Vcc Supply Current (Active) MCM68764 (Outputs Open) 


E/Vpp = V|L 


ICC2 






120 






60 


mA 


Vcc Supply Current (Active) MCM68764-35 (Outputs Open) 


E/Vpp = V|L 


'CC2 






160 






100 


mA 


Output Low Voltage 


l0L = 2.1 mA 


VOL 






0.45 






0.45 


V 


Output High Voltage 


l0H= -400^ 


VOH 


2.4 






2.4 






V 



CAPACITANCE (f= 1.0 MHz, Ta = 25°C. periodically sampled rather than 100% tested.) 



Characteristic 


Symbol 


Typ 


Max 


UnK 


Input Capacitance (V,n = 0 V) Except E/Vpp 


Cin 


4.0 


6.0 


pF 


Input Capacitance E/Vpp 


Cin 


60 


100 


PF 


Output Capacitance (Vout = 0 V) 


Cout 


8.0 


12 


pF 



Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = 



AV 

READ MODE TIMING DIAGRAM 




High-Z 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



Input Pulse Levels 0.8 Volt and 2.2 Volts 

Input Rise and Fall Times 20 ns Output Timing Levels 0.8 Volt and 2 Volts 

Input Timing Levels 1.0 and 2 Volts Output Load See Figure 1 



Characteristic 


Condition 




MCM68764- 
36 


MCM68764 


Units 


Symbol 


Min 


Max 


Min 


Max 


Address Valid to Output Valid 


E = V,L 


tAVQV 




350 




450 


ns 


E to Output Valid 




tELQV 




350 




450 


ns 


E to Hi-Z Output 




^EHQZ 


0 


100 


0 


100 


ns 


Data Hold from Address 


E= V|L 


tAXDX 


0 




0 




ns 



DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 

(Ta = 25± 5°C) 

RECOMMENDED PROGRAMMING OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


vcc 


4.75 


5.0 


5.25 


V 


Input High Voltage for All Addresses and Data 


V|H 


2.2 




Vcc + 1 


V 


Input Low Voltage for All Addresses and Data 


V|L 


-0.1 




0.8 


V 


Program Pulse Input High Voltage 


V|HP 


24 


25 


26 


V 


Program Pulse Input Low Voltage 


V|LP 


2.0 


Vcc 


6.0 


V 



PROGRAMMING OPERATION DC CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address Input Sinic Current 


Vin « 5.25 V 


ILI 






10 


mA 


Vpp Program Pulse Supply Current (Vpp - 26 V ± 1 V) 




IPH 






30 


mA 


Vpp Supply Current (Vpp - 2.4 V) 




IPL - lEH 






400 


mA 


Vcc Supply Current (Vpp -5.0 V) 




Ice 






160 


mA 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 



Charactarittic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


^AVPH 


2.0 




MS 


Data Setup Time 


tDVPH 


2.0 




/is 


Chip Enable to Valid Data 


<ELQV 


450 




ns 


Chip Disable to Data In 


^EHDV 


2.0 




MS 


Program Pulse Width 


tPHPL 


1.9 


2.1 


ms 


Program Pulse Rise Time 


tPR 


0.5 


2.0 


MS 


Program Pulse Fall Time 




0.5 


2.0 




Cumulative Programming Time Per Word* 


tcp 


12 


50 


ms 



* Block mode programming must be used. Block mode programming is defined as one program pulse applied to each of the 8,192 address loca- 
tions in sequence. Multiple blocks are used to accumulate programming time (tcp). 
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PROGRAMMING OPERATION TIMING DIAGRAM 



A (Address) 



D or Q (Data) 



E/Vpp 




PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every bit in 
the device is in the "1" state (represented by Output High). 
Data are entered by programming zeros (Output Low) into 
the required bits. The words are addressed the same way as 
in the READ operation. A programmed "0" can only be 
changed to a "1" by ultraviolet light erasure. _ 

To set the memory up for Program Mode, the E/Vpp Input 
(Pin 20) should be between +2.0 and +6.0 V. which will 
three-state the outputs and allow data to be setup on the DO 
terminals. The Vqc voltage is the same as for the Read 
operation. Only "O's" will be programmed when "O's" and 
"Vs" are entered in the 8-bit data word. 

After address and data setup, 25-volt programming pulse 
(V|H to V|HP) is applied to the E/Vpp input. The program 
pulse width is 2 ms and the maximum program pulse 
amplitude is 26 V. 

Multiple MCM68764S may be programmed in parallel by 
connecting like inputs and applying the program pulse to the 
E/Vpp inputs. Different data may be programmed into multi- 
ple MCM68764S connected in parallel by selectively applying 
the programming pulse only to the MCM68764s to be pro- 
grammed. 



READ OPERATION 

After access time, data is valid at the outputs in the Read 
mode. A single input (E/Vpp) enables the outputs and puts 
the chip in active or standby mode. With E/Vpp = "0" the 
outputs are enabled and the chip is in active mode; with 
E/Vpp = "1" the outputs are three-stated and the chip is in 
standby mode. During standby mode, the power dissipation 
is reduced. 

Multiple MCM68764S may share a common data bus with 
]ike outputs OR-tied together. In this configuration, only one 
E/Vpp input should be low and no other device outputs 
should be active on the same bus. This will prevent data con- 
tention on the bus. 

ERASING INSTRUCTIONS 

The MCM68764 can be erased by exposure to high intensi- 
ty shortwave ultraviolet light, with a wavelength of 2537 
angstroms. The recommended integrated dose (i.e., UV- 
intensity X exposure time) is 15 Ws/cm2. As an example, us- 
ing the "Model 30-000" UV-Eraser (Turner Designs, Moun- 
tain View, CA 94043) the ERASE-tlme is 36 minutes. The 
lamps should be used without shortwave filters and the 
MCM68764 should be positioned about one inch away from 
the UV-tubes. 
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Advance Inforxna^tion 



8192 X 8-BIT UV ERASABLE PROM 

The MC68766 is a 65,536-bit Erasable and Electrically Reprogram- 
mable PROM designed for system debug usage and similar applications 
requiring nonvolatile memory that could be reprogrammed periodically, 
or for replacing 64K ROMs for fast turnaround time. The transparent 
window on the package allows the memory content to be erased with 
ultraviolet light. 

For ease of use, the device operates from a single power supply that 
has an output enable control and is pin-for-pin compatible with the 
MCM68366 mask programmable ROMs, which are available for large 
volume production runs of systems initially using the MCM68766. 

• Single +5 V Power Supply 

• Organized as 8192 Bytes of 8 Bits 

• Fully TTL Compatible 

• Maximum Access Time = 450 ns MCM68766 

350 ns MCM68766-35 

• Standard 24-Pin DIP for EPROM Upgradability 

• Pin Compatible to MCM68366 Mask Programmable ROM 

• Power Dissipation — 160 mA Maximum 



MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 

32K 32K_ 





11 13 30O) 

l(ieM2S32 



MOTOROLA'S PIN-COMPATIBLE ROM FAMILY 
32K 



14 3004 
13 3001 





INDUSTRY STANDARD PINOUTS 



MCM68766 



MOS 

(N-CHANNEL, SILICON-GATE) 

8192 X 8-BIT 
UV ERASABLE 
PROGRAMMABLE READ ONLY 
MEMORY 




C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 623A-02 



L SUFFIX CERAMIC PACKAGE 
ALSO AVAILABLE - CASE 71&07 



PIN ASSIGNMENT 




•Pin Names 

A Address 

DQ D ata Input/Output 

C/Vpp Output Enable/ Program 

New industry standard nonnenclature 



ADI843/9«) 
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ABSOLUTE MAXIMUM RATINGS 



Rating 


Value 


Unit 


Temperature Under Bias 


-10 to +80 


°C 


Operating Temperature Range 


Oto +70 




Storage Temperature 


-65 to +125 


*»c 


All Input or Output Voltages with Respect to Vss 


+ 6 to -0.3 


Vdc 


Vpp Supply Voltage with Respect to Vss 


+ 28 to - 0.3 


Vdc 



This device contains circuitry to protect the inputs 
against damage due to high static voltages or elec- 
tric fields; however, it is advised that normal precau- 
tions be taken to avoid application of any voltage 
higher than maximum rated voltages to this high- 
impedance circuit. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 



MODE SELECTION 



Mode 


Pin Number 


9-11. 
13-17. 
DO 


12 

Vss 


20 
5/Vpp 


24 

Vcc 


Read 


Data Out 


Vss 


V|L 


Vcc 


Output Disable 


High-2 


Vss 


V|H 


Vcc 


Program 


Data In 


Vss 


Pulsed 
V|LP to V|HP 


Vcc 



Vcc 
Vss 



ZT/Vpp 



A0-A4< 



BLOCK DIAGRAM 

Data Input/Output DQ0-DQ7 
/S 



Control 
Logic 



Input/ Output Buffers 



Y 

Decoder 



XI 



Y Gating 



A5-A12 < 



X 

Decoder 



Memory 
Matrix 



FIGURE 1 - AC TEST LOAD 



Test Point o— 
•100 p 



° [ t N 



5.0 V 
RL-2.2k 



' MMD61S0 
, or Equiv. 
, MMD7000 
or Equiv. 



'Includes Jig Capacitance 
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CAPACITANCE (f= 1.0 MHz, Ta = 25°C, Vcc = 5 V periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (Vjn = 0 V) Except G/Vpp 


Cin 


4.0 


6.0 


PF 


Input Capacitance (G/Vpp) 


Cin 


60 


100 


PF 


Output Capacitance (Vout = 0 V) 


Cout 


8.0 


12 


pF 



Capacitance measured with a Boonton Meter or effective capacitance calculated from thei equation: C= lAt/AV. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 
RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Norn 


Max 


Unit 


c . vy u MCM68766 
Supply Voltage MCM68766-35 


vcc 


4.75 
4.5 


5.0 
5.0 


5.25 
5.5 


Vdc 


Input High Voltage 


V|H 


2.0 




Vcc+10 


Vdc 


Input Low Voltage 


V|L 


-0.1 




0.8 


Vdc 



DC OPERATING CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Units 


Address Input Sink Current 


Vin = 5.25 V 


lin 






10 


mA 


Output Leakage Current 


Vout = 5.25 V 


ILO 






10 


mA 


C/Vpp Input Sink Current 


(J/Vpp = 0.4 V 


>QL 






100 


^A 


G/Vpp = 2.4 V 


lGH = IPL 






400 


mA 


Vcc Supply Current (Outputs Open) 


^J/Vpp = Vn_ 


'cc 






160 


mA 


Output Low Voltage 


l0L = 2.1 mA 


Vol 






0.45 


V 


Output High Voltage 


l0H= -400 mA 


VOH 


2.4 






V 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Pull operating voltage and temperature range unless otherwise noted) 



Input Pulse Levels 0.8 Volt and 2.2 Volts 

Input Rise and Fall Times '....20 ns 



Input Timing Levels 1 .0 Volt and 2 Volts 

Output Timing Levels 0.8 Volt and 2 Volts 

Output Load See Figure 1 



Characteristic 


Condition 




MCM6876fr' 
35 


MCM68766 


Units 


Symbol 


Min 


Max 


Min 


Max 


Address Valid to Output Valid 


G = V,L 


tAVQV 




350 




450 


ns 


G to Output Valid 




k5LQV 




150 




150 


ns 


G to Hi-Z Output 




tGHQZ 


0 


100 


0 


100 


ns 


Data Hold from Address 


G = V|L 


tAXDX 


0 




0 




ns 



READ MODE TIMING DIAGRAM 



A (Address) 



G/Vpp 



y.: 



0 (Output) - 



High-Z 



Address Valid ^< 


• — tAVQV — » 
r 




^GHQZ 


tGLQV » 






Data Valid 







> 



High-Z 
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 

('rA = 25± 5*»C) 

RECOMMENDED PROGRAMMING OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


vcc 


4.75 


5.0 


5.25 


Vdc 


Input High Voltage for All Addresses and Data 


V|H 


2.2 




Vcc + 1 


Vdc 


Input Low Voltage for All Addresses and Data 


V|L 


-0.1 




0.8 


Vdc 


Progrann Pulse Input High Voltage 


V|HP 


24 

2.0 


25 


26 


Vdc 


Program Pulse Input Low Voltage 


V|LP 


Vcc 


6.0 


Vdc 


PROGRAMMING OPERATION DC CHARACTERISTICS 


Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Unit 


Address Input Sink Current 


Vjn = 5.25 V 


'LI 






10 


^Adc 


Vpp Program Pulse Supply Current (Vpp = 25 V ± 1 V) 




IpH 






30 


mAdc 


Vpp Supply Current (Vpp = 2.4 V) 




IPL = 'GH 






400 


mA 


VCC Supply Current (Vpp = 5 V) 




'CC 






160 


mAdc 



AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Max 


Unit 


Address Setup Time 


tAVPH 


2.0 




MS 


Data Setup Time 


tDVPH 


2.0 




us 


Output Enable to Valid Data 


tQLQV 


150 




ns 


Output Disable to Data In 


tQHDV 


2.0 




MS 


Program Pulse Width 


tPHPL 


1.9 


2.1 


ms 


Program Pulse Rise Time 


tPR 


0.5 


2.0 


MS 


Program Pulse Fall Time 


tPF 


0.5 


2.0 


MS 


Cumulative Programming Time Per Word* 


tCP 


12 


50 


ms 



'Block mode programming must be used. Block mode programming is defined as one program pulse applied to each of the 8,192 address loca- 
tions in sequence. Multiple blocks are used to accumulate programming time (tcp) 



PROGRAMMING OPERATION TIMING DIAGRAM 



Address 0 



D or 0 (Data) 



G/Vpp 



tGHDV 



Address 1...8,191 



X 



X 



Data In 



Data Out 



tAVPH 
tDVPH 



tGLQV 
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PROGRAMMING INSTRUCTIONS 

After the completion of an ERASE operation, every bit in 
the device is in the "1" state (represented by Output High). 
Data are entered by programming zeros (Output Low) into 
the required bits. The words are addressed the same way as 
in the READ operation. A programmed "0" can only be 
changed to a "1" by ultraviolet light erasure. _ 

To set the memory up for Program Mode, the G/Vpp in- 
put (Pin 20) should be between + 2.0 and + 6.0 V, which will 
three-state the outputs and allow data to be set up on the 
DO terminals. The Vqc voltage is the same as for the Read 
operation. Only "O's" will be programmed when "O's" and 
"1's" are entered in the 8-bit data word. 

After address and data setup, 25-volt programming pulse 
(V|H to V|HP) is applied to the G/Vpp input. The program 
pulse width is 2 ms and the maximum program pulse 
amplitude is 26 V. 

Multiple MCM68766S may be programmed in parallel by 
connecting like inputs and applying the program pulse to the 
G/Vpp inputs. Different data may be programmed into 
multiple MCM68766S connected in parallel by selectively ap- 
plying the programming pulse only to the MCM68766s to be 
programmed. 



READ OPERATION 

After access_time, data is valid at the outputs in the Read 
mode. With G/Vpp = "0" the outputs are enabled; with 
G/Vpp = "1" the outputs are three-stated. 

Multiple MCM6876(Bs may share a common data bus with 
hke outputs OR-tied together. In this configuration only one 
G/Vpp input should be low and no other device outputs 
should be active on the same bus. This will prevent data con- 
tention on the bus. 



ERASING INSRUCTIONS 

The MCM68766 can be erased by exposure to high intensi- 
ty shortwave ultraviolet light, with a wavelength of 2537 
angstroms. The recommended integrated dose (i.e., UV- 
intensity X exposure time) is 1 5Ws/cm2. As an example, us- 
ing the "Model 30-000" UV Eraser (Turner Designs, Moun- 
tain View, CA 94043) the ERASE-time is 36 minutes. The 
lamps should be used without shortwave filters and the 
MCM68766 should be positioned about one inch away from 
the UV-tubes. 
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MCM2801 



Adva^nce Informatiori 



16 X 16-BIT SERIAL ELECTRICALLY ERASABLE PROM 

The MCM2801 is a 256-bit serial Electrically Erasable PROM designed 
for handling small announts of data in applications requiring both non- 
volatile mennory and in-system information updates. 

The MCM2801 offers in-system erase and reprogram capability. It has 
external control of timing functions and serial format for data and ad- 
dress. The MCM2801 is fabricated in floating gate technology for high 
reliability and producibility. 

• Single 4-5 V Power Supply 

• Organized as 16 Words of 16 Bits 

• MPU Bus Compatible 

• Single -»-25 V Power Supply for Erase and Program 

• In-System Program/ Erase Capability 

• Both Word and Whole Array Erasable 



MOS 

(N-CHANNEL, SILICON GATE) 

16x16 BIT 
ELECTRICALLY ERASABLE 
PROGRAMMABLE READ 
ONLY MEMORY 



BLOCK DIAGRAM 



Eh 

|pvc[ - 



] 


Vpp 




Control 



|CTR1| -" ► 

' |CTR2| ^ Control 

|CTR3| •\__ 

[adq| < 



< 



Memory 
Array 
16x 16 



I/O 
Buffer 



lJ 





7^ 




16-Bit Serial Data Reg. 



I • Test 



EE] 




PLASTIC PACKAGE 
CASE 646-05 



FIGURE 1 - Vpp CONTROL 




PIN ASSIGNMENT 



Vpp( K 
•T2[ 2 
N/CI 3 

BE I 

•Til 
SI 

vssi 



14 3Vcc 
13 ICTRI 



3CTR2 
3CTR3 
IPVC 
10 



8 lADQ 



*For normal operation, these inputs should 
be hardwired to Vss- 

PIN NAMES 

ADQ Multiplexed Address/ 

Data-in/ Data-Out 

C Clock 

PVC Program Voltage Control 

CTR1, 2, 3 Control 

BE Block Erase 

S Chip Select 

Tl, T2 ....Test Pins 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high- 
impedance circuit. 



This is advance information and specifications are subject to change without notice. 



©f^^OTOROLA INC., 1981 
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MODE SELECTION 



Mode 


Pin Number 


1 

Vpp 


6 

S 


7 

VSS 


11 

CTR3 


12 
CTR2 


13 
CTRl 


14 

VCC 


Standby 


Vss or Vcc 


V|H 


Vss 


V|H 


V|H 


V|H 


Vcc 


Word Erase 


Vpp 


V|L 


Vss 


V|H 


V|L 


V|L 


Vcc 


Write 


Vpp 


V|L 


Vss 


V|L 


V|H 


V|L 


Vcc 


Serial Data Out 


Vss or Vcc 


V|L 


Vss 


V|H 


V|H 


V|L 


Vcc 


Serial Address In 


Vss or VcC 


V|L 


Vss 


V|L 


V|L 


V|H 


Vcc 


Serial Data In 


Vss or Vcc 


V|L 


Vss 


V|H 


V|L 


V|H 


Vcc 


Read 


Vss or Vcc 


V|L 


Vss 


V|L 


V|H 


V|H 


Vcc 


Standby 


Vss or Vcc 


V|H 


Vss 


V|L 


V|L 


V|L 


Vcc 



ABSOLUTE MAXIMUM RATINGS (1) 



Rating 


Value 


Unit 


Temperature Under Bias 


-40 to +85 


"C 


Operating Temperature Range 


Oto +70 


"C 


Storage Temperature 


-55 to +150 


OQ 


All Input or Output Voltages with Respect to Vss <Except PVC) 


+ 8 to -0.5 


V 


Vpp Supply Voltage with Respect to Vss 


+ 28 to -0.5 


V - 


PVC Voltage with Respect to Vss 


+ 28 to -0.5 


V 



NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should 
be restricted to RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for ex- 
tended periods of time could affect device reliability. 



RECOMMENDED DC OPERATING CONDITIONSlFull operating voltage and temperature range unless otherwise noted.) 



Parameter 


Symbol 


Min 


Norn 


' Max 


Unit 


Supply Voltage 


vcc^ 

Vpp 


4.5 
• 24.0 


5.0 
25 


5.5 
26.0 


V 


Input High Voltage 


V|H 


2.4 




Vcc +10 


V 


Input Low Voltage 


V|L 


-0.1 




0.8 


V 



OPERATING DC CHARACTERISTICS 



Characteristic 


Condition 


Symbol 


Min 


Typ 


Max 


Units 


Input Sink Current 


0<Vin<VcC 


lin 






10 


mA 


Vcc Supply Current 


Vcc = 5.5 V 


•cc 






30 


mA 


Vpp Supply Current v 


Vpp = 26.0 V 


Ipp 






4.0 


mA 


Output Low Voltage 


IOL="' 0 mA 


Vol 






0.5 


V 


Output High Voltage 


'0H= -0.1 mA 


VOH 


2.4 






V 


PVC Current (Write or Word Erase) 


PVCL=1 V 


PVCoN 


200 






mA 


PVC Leakage 


PVCH = 26 V 


PVCoFF 






5 


mA 



FIGURE 2 - OUTPUT LOAD 



CAPACITANCE (f = 1 .0 MHz, T^ = 25 °C, Vcc = + 5 V, 

periodically sampled rather than 100% tested.) 



Output o- 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (Vjn = 0 V) 






6.0 




Output Capacitance (Vquj = 0 V) 


Cout 




12 





Capacitance measured with a Boonton Meter or effective capacitance 
calculated from the equation: C= lA^/AV. 



100 pF 
(Including 
Scope and 
Jig) 



Motorola reserves the right to make changes to any products herein to improve reliability, function or design. Motorola does not assume any liability arising 
out of the application or use of any product or circuit descrtt}ed herein; neither does it convey any license under its patent rights nor the rights of others. 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

Ipput Pulse Levels 0.65 Volts and 2.6 Volts Output Timing Levels 1 .0 Volt and 2 Volts 

Input Rise and Fall Times 20 ns Output Load See Figure 2 

Input Timing Levels 1.0 Volt and 3.8 Volts 



Characteristic 


Symbol 


Min 


Max 


Unit 


Erase Time 


tERASE 


100 


- 


. ms 


Write Time 


tWRITE 


00 


- 


ms 


Clock High Level Hold Time 


tCHCL 


4 


10 


MS 


Clock Low Level Hold Time 


tCLCH 


4 


- 


MS 


Clock Rise Time 


tCr 


5 


1000 


ns 


Clock Fall Time 


tCf 


5 


1000 


ns 


,Chip Select Setup 


tSLCH 


1 




MS 


Chip Select Hold 


tCLSH 


1 




MS 


Data Out Delay 


tCHQV 




1 


MS 


Address In Setup 


tAVCL 


1 




MS 


Data In Setup 


tDVCL 


1 




MS 


Control Setup Time 


tCtrVCH 


1 




MS 


Control Hold Time 


tCtrX 


50 




ns 


Data-Off Time (from the Clock) 


tCHQZ 




3.0 


MS 


Chip Select Low to Output Active Time 


tSLQX 




2.0 


MS 


Data-Oft Time (from Chip Select) 


tSHQZ 




2.0 


MS 



Clock Cycle Detail 

S Chip Select 

C Clock 



TIMING DIAGRAMS 



^SLQX 



•tSLCH 



0 (ADO) - High Z- y^^ff ^ 



-tCHCL- 



\ 



-tCr 

-tCHQVH 



wMnmMMmi^ 



D (ADO) 

All times defined at 10% or 90% points. 



-^CLSH 
I 



-tCLCH- 



-tCf 



^SHQZ- 



-V|H 

-V|L 



-tCr 



^ -High Z 



^tDVCL-^ 




Data In 


Stable 





Serial Address In 



CTRl, CTR2, 
CTR3 



•tCtrVCH 



-tCtrX ■ 



Serial Address In 
(4 Clocks) 



-tAVCL 



tCtrX- 



^ ^ Address Bit 0 Address Bit 1 Address Bit 2 



Address 
Bit 6 
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READ AND SERIAL DATA OUT 




SERIAL DATA IN 



CTR1, CTR2, 
CTR3 



tCtrX- 



X 



tCtrVCH 



SERIAL DATA IN (16 Clocks) 



D (ADQ) 



■V 



X 



tDVCL 



Data Bit 0 ^ Data Bit 1...] 4 | Data Bit 15 



MCM2801 



ERASE-WRITE SEQUENCE 



CTRl, CTR2, 
CTR3 



-tERASE - 



-tCtrVCH 



WORD ERASE 



tCtrX- 



NOTE: One clock pulse is sufficient to load a new control code. 



-tWRITE- 



WRITE 



tCtrX- 



-tCtrVCH 



FUNCTIONAL DESCRIPTION 

The memory stores sixteen words, each of sixteen bits. All 
functions are selected by a 3-bit parallel control code. The 
clock line is used to strobe these codes and to serially shift 
data and addresses. 

Read-Out 

1. The 4-bit serial address is shifted on the ADQ line 
while the SERIAL ADDRESS-IN code is applied on the 
three control pjns. 

2. The READ instruction is strobed with one clock pulse. 
This reads the word from the new address in the 
memory array and parallel loads it into the data 
register. 

3. While the SERIAL DATA-OUT code is being applied, 
data is shifted out on the ADQ pin with 16 clock 
pulses. In this mode, the ADQ pin output buffer is ac- 
tive. 

Writing 

1. The address is changed, if necessary, in the same 
manner as in the readout. 

2. While the SERIAL DATA-IN code is being applied, 
data is shifted in on the ADQ pin with 16 clock pulses. 
If the data to be written has already been shifted into 
the data register, it is not necessary to re-enter the 16 
bits, so this step may be omitted. 

3. The WORD ERASE code is strobed in with one clock 
pulse. After the specified ERASE time, the addressed 
word is erased. 

4. The WRITE code is strobed in with one clock pulse. 
After the specified WRITE time, a STANDBY code 
can be strobed in to stop writing. Data will be pro- 
grammed at the specified address. 

It is also possible to change the sequence by erasing a 
memory location before starting a write sequence. 

Standby 

Either of the two STANDBY codes, when strobed in with 
a clock pulse, puts the memory in a quiescent state. The out- 
put is then in the high-impedance state and the absence or 
presence of the clock will not affect the device. 



Pin Description 

The active high clock signal (C) is used for shifting ad- 
dresses and data into or out of the chip. It is also used for 
strobing control codes. 

The I/O pin (ADQ) is used for entering addresses and 
data-in. It is in the output state only for shifting output data. 

The active low Chip Select pin ("S) is only used to block the 
clock and put the ADQ buffer into the high-impedance 
mode. It has no influence on the operating status of the 
device and does not force a standby condition. 

The programming voltage control pin (PVC) is an open- 
drain output that is active when a WORD ERASE or WRITE 
control code is strobed in. As shown in Figure 1, it can be 
used to control the Vpp supply applied to the circuit. The 
BLOCK ERASE (BE) pin can be used to clear the whole ar- 
ray. As the PVC output is not active in this state, the pro- 
gramming voltage should be directly applied to the Vpp pin 
for the specified erase time. 

The Test inputs (TEST1 and TEST2) are provided for 
testing purpose only and should be connected to Vss in any 
application. 

Data Protection 

When Vpp is turned off, data stored in the array is pro- 
tected. The programming voltage should not be applied to 
the Vpp pin if Vqc 'S not present. Therefore, use of the PVC 
control output, which is controlled by the Vqc supply is 
recommended. Using this feature, Vpp and Vqc can be 
turned on or off in any sequence without disturbing data in 
the array. However, to avoid spurious control codes being 
strobed into the device, all inputs should be stable when Vpp 
is on. 

General Comments 

The erased state corresponds to a logical zero at the ADQ 
output. 

WRITE (for any address) must be preceded by an ERASE 
at the same address. 

Vpp is necessary for WRITE, WORD ERASE or BLOCK 
ERASE. In all other cases, it can be switched to high im- 
pedance, Vcc or Vss 
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OUTLINE DIMENSIONS 



A A A A A A A 



O 



V V V V V V V 

■ A 



CASE 646-05 




DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


18.16 


19.56 


0.715 


0.770 


B 


6.10 


6.60 


0.240 


0.260 


C 


4.06 


5.08 


0.160 


0.200 


0 


0.38 


0.53 


0.015 


0.021 


F 


1.02 


1.78 


0.040 


0.070 


G 


2.54 


BSC 


0.100 BSC 


H 


1.32 


2.41 


0.052 


0.095 


J 


0.20 


0.38 


0.008 


0.015 


K 


2.92 


3.43 


0.115 


0.135 


L 


7.62 BSC 


0.300 BSC 


M 


OO 


10O 


0° 


10O 


N 


0.51 


1.02 


0.020 


0.040 



NOTES: 

1. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION "L" TO 
CENTER OF LEADS 
WHEN FORMED 
PARALLEL. 

3. DIMENSION "B" DOES NOT 
INCLUDE MOLD FLASH. 

4. ROUNDED CORNERS OPTIONAL 
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MCM2816 



Product Preview 



2048 X 8-BIT ELECTRICALLY ERASABLE PROM 

The MCM2816 is a 16,384-bit Electrically Erasable Programmable 
Read Only Memory designed for handling data in applications requiring 
both nonvolatile memory and in-system reprogramming. The industry 
standard pinout in a 24-pin dual-in-line package makes the MCM2816 
EEPROM compatible with the popular MCM2716 EPROM. 

The MCM2816 saves time and money because of_the in-system erase 
and reprogram capability. While Vpp is at 25 V and G is at Vil, a 100 ms 
active high TTL erase pulse applied to the E/Progr pin allows the entire 
memory to be erased to the "1" state. In addition to in-system program- 
mability, this new-generation PROM is programmable on the standard 
EPROM programmer. 

For ease of use, the device operates in the read mode from a single 
power supply and has a static power-down mode. The MCM2816 is 
fabricated in floating gate technology for high reliability and producibili- 

• Single -t-S V Power Supply 

• Automatic Power-Down Mode (Standby) 

• Single -♦-25 V Power Supply for Erase and Program 

• Organized as 2048 Bytes of 8 Bits 

• TTL Compatible During Read and Program (No High Voltage Pulses) 

• Maximum Access Time = 450 ns MCM2816 

350 ns MCM2816-35 

• Pin Compatible to MCM68316E and MCM2716 

• In-System Program/ Erase Capability 



PINOUT 
COMPARISON 
2B16 AND 2716 



A7[ 1 • 

A6[ 2 

A5[ 3 

A4[ 4 

A3C b 

A2C 6 

Al[ ; 

AOC 8 
DQOC 9 
0Q1[ 10 
0Q2[ U 
VSSC12' 



24|lVcc 

22 



19 



16 



lA9 
JVpp 
IG 

lAlO 
lE/Progr 
1DQ7 
JDQ6 
fi ]DQ5 
4 ]DQ4 
3 ]DQ3 



MCM2816 



A6[ 2 
A5C 3 
A4[ 4 
A3C b 
A2C 6 
A1[ / 
A0[ d 
DQO[ <J 
DQ1[ 10 
DQ2[ II 
VssC '2 



ivcc 
Jab 

lA9 
IVpp 

IG 

lAlO 
lE/PrOf 

iDo; 

IDQ6 
]DQb 
]DQ4 
]DQ3 



MCM2716 



MOS 

(N-CHANNEL, SILICON GATE) 

2048 X 8-BIT 
ELECTRICALLY ERASABLE 
PROGRAMMABLE READ 
ONLY MEMORY 




C SUFFIX 

FRIT-SEAL CERAMIC 
PACKAGE 
CASE 623-04 



L SUFFIX CERAMIC PACKAGE 
ALSO AVAILABLE - CASE 716-07 



A7C 1 • 

A6C 2 

A5[ 3 

A4[ 4 

A3C 5 

A2C 6 

A1[ 7 

AOC 8 
DQOC 9 
DQIC 10 
DQ2C 11 
VssC 12 



PIN ASSIGNMENT 



ivcc 

1A8 
]A9 
IVpp 
IG 

]A10 
JE/Progr 
1DQ7 



24 
23 
22 
21 
20 
19 
18 
17 

16 tlDQe 
15 1D05 
14 1DQ4 
13 ]DQ3 



*Pln Names 

A Address 

DO Data Input/Output 

E/Progr Chip Enable/ Program-Erase 

5 Output Enable 

•New industry standard nomenclature 



Motorola reserves the right to make changes to 
any product herein to improve reliability, func- 
tion or design. Motorola does not assume any 
liability arising out of the application or use of 
any product or circuit described herein; neither 
does it convey any license under its patent rights 
nor the rights of others. 



NP332/11-80 
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MOTOROLA 



128c X 7 X 5 CHARACTER GENERATOR 

The MCM6670 is a mask-programmable horizontal-scan (row 
select) character generator containing 128 characters in a 5 X 7 
matrix. A 7-bit address code is used to select one of the 128 available 
characters, and a 3-bit row select code chooses the appropriate row 
to appear at the outputs. The rows are sequentially displayed, 
providing a 7-word sequence of 5 parallel bits per word for each 
character selected by the address inputs. 

The MCM6674 is a preprogrammed version of the MCM6670. 
The complete pattern of this device is contained in this data sheet. 

• Fully Static Operation 

• TTL Compatibility 

• Single ±10% +5 Volt Power Supply 

• 18-Pin Package 

• Diagonal Corner Power Supply Pins 

• Fast Access Time, 350 ns (max) 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


vcc 


-0.3 to +7.0 


Vdc 


Input Voltage 


Vin 


-0.3 to +7.0 


Vdc 


Operating Temperature Range 


Ta 


0 to +70 


OC 


Storage Temperature Range 


^stg 


-65 to +150 





NOTE 1 : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 



BLOCK DIAGRAM 



AO 7 ( 

A1 6 < 

A2 5 < 

A3 4 O— 

A4 3 ( 

A5 2 ( 

A6 1 < 



Address 
Decode 



Memory 
Matrix 



Row 
Decode 



Vcc " P'" IS 
Gnd ■ Pin 9 



11 10 8 
RSI RS2 RS3 



Output 
Buffers 



)12 DO 
> 13 D1 
) 14 D2 
) 15 D3 
)16 D4 



Chip 
Select 

y7_ 
cs 



MCM6670 
MCM6674 



MOS 

(N-CHANNEL, SILICON GATE) 



128c x7 X 5 
HORIZONTAL-SCAN 
CHARACTER GENERATOR 



L SUFFIX 

CERAMIC PACKAGE 
CASE 680-06 





P SUFFIX 

PLASTIC PACKAGE 
CASE 707-02 



PIN ASSIGNMENT 




This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 



DS9459/ 12-77 
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MCM6670*MCM6674 



DC OPERATING CONDITIONS AND CHARACTERISITCS 

(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Norn 


Max 


Unit 


Supply Voltage 


vcc 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage 


V|H 


2.0 




5.5 


Vdc 


Input Low Voltage 


V|L 


-0.3 




0.8 


Vdc 



DC CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Current 

(Vjn = 0 to 5.5 V) 


•in 






2.5 


AJAdc 


Output High Voltage 
OOH = -205 mA) 


VOH 


2.4 




Vcc 


Vdc 


Output Low Voltage 
(Iql = ■'•6 mA) 


Vol 






0.4 


Vdc 


Output Leakage Current (Three-State) 

(CS = 2.0 V or CS = 0.8 V, Vout = 0.4 V to 2.4 V) 


'LO 






10 


MAdc 


Supply Current 

(Vcc = 5.5 V, Ta= 0°C) 


'cc 






130 


mAdc 



CAPACITANCE (Ta = 25<^C, f = 1.0 MHz) 



Characteristic 


Symbol 


Typ 


Unit 


Input Capacitance 


Cm 


5 0 


PF 


Output Capacitance 


Cout 


5.0 


PF 
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MCM6670*MCM6674 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 



AC TEST CONDITIONS 



Condition 


Value 


Input Pulse Levels 


0.8 V to 2.0 V 


Input Rise and Fall Times 


20 ns 


Output Load 


1 TTL Gate and Cl = 30 pF 



AC TEST LOAD 



Test Point o- 



MMD6150 
or Equiv 



MM07000 
or Equiv 



AC CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Max 


Unit 


Cycle Time 


^yc 


350 




ns 


Address Access Time 


tacc(A) 




350 


ns 


Row Select Access Time 


tacc(RS) 




350 


ns 


Chip Select to Output Delay 


tco 




150 


ns 



TIMING DIAGRAM 



2.0 V 



X2.0 V 
0.8 V 



-^acc(RS)- 



2 A V 
04 V 
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CUSTOM PROGRAMMING FOR MCM6670 



By the programming of a single photomask, the cus- 
tomer may specify the content of the MCM6670. En- 
coding of the photomask is done with the aid of a com- 
puter to provide quick, efficient implementation of the 
custom bit pattern while reducing the cost of implemen- 
tation. 

Information for the custom memory content may be 
sent to Motorola in the following forms, in order of 
preference: 

1. Hexadecimal coding using IBM Punch Cards (Fig- 
ures 3 and 4). 

2. Hexadecimal coding using ASCII Paper Tape Punch 
(Figure 5). 

Programming of the MCM6670 can be achieved by 
using the following sequence : 

1. Create the 128 characters in a 5 x 7 font using 
the format shown in Figure 1. Note that information at 
output D4 appears in column one, D3 in column two, 
thru DO information in column five. The dots filled in 
and programmed as a logic "1 " will appear at the outputs 



as Vqh; dots left blank will be at Vql- always 
programmed to be blank (Vql)- (Blank formats appear at 
the end of this data sheet for your convenience; they are 
not to be submitted to Motorola, however.) 

2. Convert the characters to hexadecimal coding treat- 
ing dots as ones and blanks as zeros, and enter this infor- 
mation in the blocks to the right of the character font 
format. The information for D4 must be a hex one or 
zero, and is entered in the left block. The information for 
D3 thru DO is entered in the right block, with D3 the 
most significant bit for the hex coding, and DO the 
least significant. 

3. Transfer the hexadecimal figures either to punched 
cards (Figure 3) or to paper tape (Figure 5). 

4. Transmit this data to Motorola, along with the 
customer name, customer part number and revision, and 
an indication that the source device is the MCM6670. 

5. Information should be submitted on an organiza- 
tional data form such as that shown in Figure 2. 



FIGURE 1 - CHARACTER FORMAT 



ROW SELECT 
TRUTH TABLE 



RS3 


RS2 


RSI 


OUTPUT 


0 


0 


0 


RO 


0 


0 


1 


R1 


0 


1 


0 


R2 


0 


1 


1 


R3 


1 


0 


0 


R4 


1 


0 


1 


R5 


1 


1 


0 


R6 


1 


1 


1 


R7 



Character U.^rr^^ ^CUSTfi/He^ /^P UD Character Numbe 



MSB LSB HEX 

RO 

R1 DDBIDD 
R2 □HDHD 

R3 BinDDBI 
R4 H □ □ □ B 
ISSIBIISIS 
R6 Q □□□H 
IDDDH 

\ D3 DO 



R7 la 

D4 



0 


0 


0 




0 


A 


/ 


1 


/ 


1 


/ 


F 


/ 




/ 


1 



RO 
R1 
R2 
R3 
R4 
R5 
R6 



MSB LSB 

HDDDD 

04 03 OU 



0 


0 


1 


F 


/ 


0 


/ 


0 


/ 


c 


/ 


0 


/ 


0 


/ 


F 



FIGURE 2 - FORMAT FOR PROGRAMMING GENERAL OPTIONS 



ORGANIZATIONAL DATA 
MCM6670 MOS READ ONLY MEMORY 



Customer: 

Company 

Part No. 

Originator 

Phone No. 
Chip-Select Options: 



Active High 
1 



CS 



□ 



Motorola Use Only: 



Quote: _ 
Part No. 



Specif. No.: . 



Active Low 
0 



□ 



No-Connect 

□ 
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FIGURE 3 - CARD PUNCH FORMAT 



Columns 

1-9 Blank 

10-25 Hex coding for first character 

26 Slash (/) 

27-42 Hex coding for second character 

43 Slash (/) 

44-59 Hex coding for third character 

60 Slash (/) 

61-76 Hex coding for fourth character 

77-78 Blank 

79-80 Card number (starting 01 ; thru 32) 



Column 10 on the first card contains either a zero or 
a one to program D4 of row RO for the first character. 
Column 1 1 contains the hex character for D3 thru DO. 
Columns 12 and 13 contain the information to program 
R1. The entire first character is coded in columns 10 thru 
25. Each card contains the coding for four characters; 
32 cards are required to program the entire 128 characters. 
The characters must be programmed in sequence from 
the first character to the last in order to establish proper 
addressing for the part. Figure 3 provides an illustration of 
the correct format. 



FIGURE 4 - EXAMPLE OF CARD PUNCH FORMAT 
(First 12 Characters of MCM6670P4) 



eooooooo||oooooooooooooe|||ooo|o|o|o|o|o|||||o|o|o|o|o|ooo||||o|o|o|o|o|ooooo|o 

1 ) « J I 1 I f i« H ini M It 14 1? II i«?c?i 7MiNni«ni(nM)i»»M}sai?a»4«4i«i4iM4)«4>M4iU9i uuMUi(»M»Ht)uuMMHi?HHiin nnMnKnmia 

11111111 111 1| 111 i| 11 111111111111111 1| ml i| till III I1 11 111 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ! 
44444444444444 4 4444 44444444444444444444444444|4|4|4|4|4| 444 444444444444444444 44 ; 
5S555SS555S5S555bSSb555&555S555555555SSSS5S55555555S55555S5 5S5 555S5S555S5SSS5SS I 
SSS66668666|(66S6(6(6(6|SI68|S666S66666S(8SSC6S6668666666|6 6666666666666S6|SSSS 
77777777777777 777 77 7 7777777777777777777777777777777777777 77 77777777777777777777 
llllllllllllllllllllllllilllllllll8lllllllllll8llll8ll8S88B8 88 88l888S8SI88lllll 

S a 9 9 9 9 9 9 9 9 9 9 9 9 S 9 9 9 9 a 9 9 9 9 S 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 S 3 3 9 9 9 9 S ii 9 ; 9 9 9 9 9 9 9 9 9 9 9 

1 3 4 1 I 1 I 1 10 n II D M »N I) N nnit nnMnMiiniiM)! iiUMisaii»M4«4M2 4) 44 4i4(4)4i4t!; ;i !M^?MSiMJ) j>:' SI - • i . . < '. :u ^ ;? t) m Tsn n unto 
atOM S-l STANOARO FORM 



FIGURE 5 - PAPER.TAPE FORMAT 



Frames 

Leader Blank Tape 

1 to M Allowed for customer use (M <64) 

M-t-1,M-»-2 CR; LF (Carriage Return; Line Feed) 
M -i- 3 to M + 66 First line of pattern information 

(64 hex figures per line) 
M+67, M + 68 CR;LF 

M + 69 to Remaining 31 lines of hex figures, 

M-»-2114 each line /followed by a Carriage Re 
turn and Line Feed 

Blank Tape 

Frames 1 to M are left to the customer for internal 
identification, where M<64. Any combination of alpha- 
numerics may be used. This information is terminated 
with a Carriage Return and Line Feed, delineating the 



start of data entry. (Note that the tape cannot begin with 
a CR and/or LF, or the customer identification will be 
assumed to be programming data.) 

' Frame M + 3 contains a zero or a one to program D4 
of row RO for the first character. Frame M + 4 contains 
the hex character for D3 thru DO, completing the pro- 
gramming information for RO. Frames M + 5 and M + 6 
contain the information to program R1. The entire first 
character is coded in Frames M + 3 thru M + 18. Four 
complete characters are programmed with each line. A 
total of 32 lines program all 128 characters (32 x 4). 
The characters must be programmed in sequence from the 
first character to the last in order to establish proper 
addressing for the part. 
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The formats below are given for your convenience in preparing character information for MCM6670 programming. THESE 
FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom Pro- 
gramming instructions for detailed procedures. 



Character Number . 



Character Number . 



Character Number 



Character Number . 



MSB LSB HEX 



MSB LSB HEX 



MSB LSB HEX 



RO □□□□□ 
04 □□□□□ 



R6D 



□ □□□ 



RO 
R1 

R2 □ 

R3 

R4 □ 
R5Q 



□ □ 



H7Q 
D4 



□ □□□□ 

□ □□□□ 

□ □□□ 

□ □□ 

□ □□□ 

□ □□□ 

□ □□ 

□ □□□ 



'DDI 



HO □ 
R1 □ 
R2 □ 
B3 □ 
B4 □ 
R5 □ 
R6 



□□□□ 
□□□□ 
□□□□ 
□□□□ 
□□□□ 
□□□□ 
□□□ 
□□□□ 



MSB LSB 

□ □□□ 

□ □□□ 

□ □□□ 

□ □□□ 

□ □□□ 

□ □□□ 



R7 □ 



RO □ 
R1 □ 
R2 □ 
R3 □ 
R1 □ 
R5 □ 

R6 □dDDD 



□ □□□ 



HEX 



Character Number 



Character Number . 



Character Number 



Character Number 



MSB LSB HEX 



R2Q 
R3 □ 



RiDDDDD 

]□□□□ 
]□□□ 

RsDtlDDD 



MSB LSB HEX 



MSB LSB HEX 



MSB LSB HEX 



RO 
R1 □ 
R2 
R3 
R4 □ 
R5Q 



□ □ 



□ □ 

□ □ 



D4 



□ □□ 

□ □□□ 

□ □□ 

□ □□ 

□ □□□ 

□ □□□ 

□ □□ 

□ □□□ 



Ri □ 



□ □□□ 



R3 □ 
R4 □ 
RSQ 



R7Q 



□ □□□ 

□ □□□ 

□ □□□ 



□ □□□ 



O 0 



RO □ 
RI 

R2 □ 
R3 □ 
R4 □ 

R5 
R6 



□ □□□ 

□ □□□□ 

□ □□□ 

□ □□□ 

□ □□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 



Character Number 



Character Numher . 



Character Number 



Character Number 



MSB LSB HEX 



MSB LSB HEX 



MSB LSB HEX 



MSB LSB HEX 



RO 
RI 

R2D 
R3 
R4 
R5 
R6 

R^D 

D4 



□ □□□□ 

□ □□□□ 

□ □□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 
□ □□ 

□ □□□ 



□ □[ 



RO □pDDD 
□□□□□ 



o 0 



RO 
RI □ 
R2 □ 
R3Q 
R4 □ 
R5 □ 



□ □ 



R7Q 
D4 



□ □□ 

□ □□□ 

□ □□□ 

□ □□□ 

□ □□□ 

□ □□□ 

□ □□ 

□ □□□ 



HO □ 
□ 



□ □□□ 

□ □□□ 



H2 □□□□□ 



B3 □ 
R4 □ 
R5 □ 



R7 □ 



□ □□□ 

□ □□□ 

□ □□□ 



B6 □□□□□ 



□ □□□ 



O O 



Character Number 



Character Number 



Character Number . 



Character Number 



MSB LSB HEX 

RO 

R20DDDn 



MSB LSB HEX 



MSB LSB HEX 



□ □ 

□ □□( 



R2 
R3 

R4 □ 
R5Q 



R7 



□PDDD 

□ □□ 

□ □□ 
□ □ 

□ □□□ 

□ □□□ 

□ □□ 

□□n 



□ □[ 



ROQ 
RI □ 
R2 □ 



R4 □ 
R5 □ 



□ □□□ 

□ □□□ 

□ □□□ 
□ □□ 

□ □□□ 

□ □□□ 



□ □ 



R2 □ 
R3 □ 



R5 □ 

R6 
R' 



□ □□□□ 
□ □□ 

□ □□□ 

□ □□□ 
□ □ 

□ □□□ 

□ □□□□ 

□ □□□□ 



□ □□I 
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FIGURE 6 - MCM6674 PATTERN 



. . . AO 
A6 . . . A4V. 


0000 


0001 


0010 


0011 


0100 


0101 


0110 


0111 


1000 


1001 


1010 


1011 


1100 


1101 


1110 , 


1111 


04 DO 


04 00 


04 DO 


04 DO 












04 oo 




04 00 


04 DO 


04 00 


04 00 


04 00 




000 


RO 
R7 


□□□□□ 
■■■•I 

■□□□a 

■■■■■ 


OOOOO 

:S8S8 

■□□oo 
aoooo 
aaoco 
Bonoo 
■□□oo 


OOOOO 

□oaco 
ooaoo 
ooaoo 
ooaoo 
ooaoo 
ooaoo 
aaaaa 


OOOOO 

ooooa 
ooooa 
ooooa 
ooooa 
ooooa 
□oooa 
aaaaa 


OOOOO 

□aoQo 
ooaoo 
aooao 
oaaaa 

ooaoo 
oaoao 
ooooa 


□ OOOO 

aaaaa 

aoooa 
aaoaa 
aoaoa 
aaoaa 
aoooa 
aaaaa 


DOOOO 
OOOOO 

ooooa 
oooao 
aoaoo 
aaooo 

aoooo 

OOOOO 


OOOOO 

oaaao 
aoooa 
aoooa 
aaaaa 
oaoao 
oaoao 
aaoaa 


OOOOO 

ooaoo 
oacoo 
aaaao 

oaooa 
ooaoa 

ooooa 
ooooa 


CGCOC 
GGOGG 
OGBOC 

oaoao 

BBBBB 

oooao 

GDBOO 

onoGG 


□ OOOO 

OOOOO 
ODOOD 

aaaaa 

OOOOO 
OOOOO 


ooooa 

OOOOO 

ooaoo 
□□aoo 
aoaoa 
oaaao 

ooaoo 

OOODO 


OOOOO 

Goaco 
aoaoa 
oaaao 
ooaoo 
aoaoa 
oaaao 
ooaoo 


OOOOO 

□□□□a 
ooaoo 
oaooo 
aaaaa 

□a^Qo 
ooaoo 

OGOOO 


OOOOO 

aaaao 
aoooa 
aaoaa 
aaaoa 
aaoaa 
aoooa 
oaaao 


OOOOO 

aoSoS 
aoooa 
acaoB 
ao^oa 
aoooa 
oaaao 




001 


RO 
R7 


□ QOOC 
■■■■■ 

■ ■■■■ 

■■■■■ 


OOOOO 

□aaao 
aoaoa 
aoaoa 
aoaaa 

ISSSS 

□aaao 


ooaoo 
oaaao 
aoooa 
aoooa 
aoaaa 
aoaoa 
aoaoa 
oaaao 


□ □□oo 
□aaao 
acooa 
aoooa 
aaaoa 
auaoa 
aoaoa 
oaaao 


□ OOOO 

oaaao 
aoaoa 
aoaoa 
aaaoa 

aoooa 
aoooa 
oaaao 


ooaoo 

OOOOO 

aoaoa 
oooao 
aoaoa 

aaooo 

aoooo 

OOOOO 


aooao 
oaaao 
oaoao 
oaoao 
oaoao 
oaoao 
oaaao 
aaoaa 


oooao 
ooooa 
oocoa 
ooooa 
aaaaa 
coooa 
ooooa 
aoooa 


uaooG 
aaaaa 
aoooa 
oaoao 
ooaoo 
oaoao 
aoooa 
aaaaa 


OOOOO. 

ooaoo 
ooaoo 
oaaao 
oaaao 

OQBOO 
□ OBG^ 

ooaoo 


□ aoGo 
oaaao 

aoooa 

aoooo 
oaooo 
aoaoo 

ooooa 
ooaoo 


OOOOO 

oaaao 
aoooa 
aoooa 
aaaaa 

aoooa 
aoooa 
oaaao 


aoooo 
aaaaa 
aoaoa 
aoaoa 
aaaoa 
aoooa 
aoooa 
aaaaa 


□ OOOO 

aaaaa 

aaoaa 
aoooa 
aaaoa 
aoaoa 
aoaoa 
aaaaa 


□ OOOO 

aaaaa 

aoooa 
aoooa 
aoaaa 
aoaoa 
aoaoa 


□ OOOO 

aSaSS 
aoaaa 

aoooa 
aoooa 


010 


RO 

R7 


□ □DQQ 
QOOOD 

□ DDOO 
DDOOO 
OQDQD 
DOOOO 

□ OOOO 
DGOOD 


DOODD 

ooaoo 
ooaoo 
ooaoo 
ooaoo 
ooaoo 

□ DDOO 

ooaoo 


OOOOO 

oaoao 
oaoao 
oaoao 

OOOOO 
OOOOO 
OODDO 
OOOOO 


OOOOO 

oaoao 
oaoao 
aaaaa 
oaoao 
aaaaa 
oaoao 
oaoao 


OOOOO 

ooaoo 
oaaaa 
aoaoo 
oaaao 
oaaoa 
■aaao 
□oaoQ 


OOOOO 

aaooo 
aaooa 

oooao 
ooaoo 
oaooo 
aooaa 
aooaa 


oooao 
oaooG 
aoaoo 
aoaoo 
oaono 
aoaoa 
aooao 
□aaoa 


OOOOO 

oaaoo 
oaaoo 

oaoDO 
aoooo 

OOOOO 
OOOOO 

ooooc; 


OOOOD 

oooao 
□oa^o 
□aooo 
oaooo 
oaoou 
ooaoa 

CODBO 


OOOOO 

oaooo 
ooaoo 
oooao 
oooaa 
oooao 
ooaoo 
oaaoo 


OOOOO 

ooaoo 
aoaoa 
oaaao 
aaaaa 

oaaao 
aoaoa 

ooaoo 


OOOOO 
DOOOO 

ooaoo 
□oaoo 
aaaaa 

ooaoo 
ooaoo 

OOOOD 


OOOOO 
OOOOO 
OOODO 
OOOOO 

oaaoo 
oaaoo 

oaooo 
aoooo 


OOOOO 
GGGGO 
OOGDO 
OOOOO 

aaaaa 

CDGOO 
ODOOC 

□□□on 


OOOOO 
OODDO 

ooaoo 

OOODO 
OOOOO 
OOOOO 

oaaoo 
oaaoG 


ooaoc 
aoaoo 

ooaao 
ooaoo 
oaoao 
aoooo 

DOOOO 


oil 


RO 
R7 


OOOOO 
□ ■■■O 

■ooaa 
oaaao 


OOOOO 

ooaoo 
ooaoo 
ooaoo 
ooaoo 
oaaao 


OOOOO 

oaaao 

aoooa 
oooua 
oaaao 
aoooo 
aoooo 
aaaaa 


OOOOO 

oaaao 

aoooa 
ooooa 
ooaao 
ooooa 
aoooa 
oaaao 


OOOOO 

ooaao 
□oaao 
oaoao 
aooao 
aaaaa 
□ooao 
gooao 


QOUOO 

aaaaa 

aQooo 
aaaao 

ooooa 
ooooa 
aoooa 
oaaao 


OOOOO 

ooaau 
□a^^D 
aoo^D 
aaaao 
aoooa 
aoooa 
oaaao 


OOOOO 

aaaaa 

ooooa 
oooao 
ooaoo 
oaooo 
aoooo 
aoooo 


oooao 
oaaao 
aoooa 
aoooa 
oaaao 
aoooa 
aoooa 
oaaao 


OOOOO 

oaaao 

aoooa 
aoooa 
oaaaa 

ooooa 
□oaao 
oaaoo 


OOOOO 
OOOOO 

oaaoo 
oaaoo 

OOOOO 

caaoo 
oaaoo 

OOOOO 


OOOOO 

oaaoo 
□aa^o 

OOOOO 

oaaoo 
oaaoo 

oaoao 
aoooo 


OOOOO 

oooao 
ooaoo 
oaooD 
aoooo 
oaooo 
ooaoo 
oooao 


oooao 

OOODO 

□aooo 
aaaaa 

OOOOO 

aaaaa 

aoooa 

OOODD 


rJGGGQ 

oaooo 
aoaao 
ooaao 
□ oaoa 

GGOaG 

ooaoo 
oaooo 


anoao 
oaaao 
aco^a 

DDOOa 
LiOOBO 
OGBOO 

oGoaa 
ooBon 


100 


RO 
R7 


DOQOQ 

oaaac 

anooa 
□oooa 
□aaoa 
aoaoa 
aoaoa 
□aaao 


Doooa 
ooaoo 
oaoao 
aoooa 
aoooa 

aoooa 
aoooa 


OCDDO 

aaaao 

oaooa 
oaooa 
oaaao 
oaooa 
oaoca 
aaaao 


OOOOO 

oaaao 

aoooa 

aoooo 
aoooo 
aoooo 
aoooa 
oaaao 


OOOOO 

aaaao 

oaooa 
oaooa 
oaooa 
oaooa 
oaooa 
aaaao 


OOOOO 

aaaaa 

aoooo 
aoooo 
aaaoo 
acooo 
aoooo 
aaaaa 


□ OOOO 

aaaaa 

aoooo 
aoooo 
aaaoo 

aoooD 
aoaoo 
aoooo 


OOOOO 

oaaaa 

aoaoo 
aoooo 
aooaa 
aoooa 
aoooa 
oaaaa 


OOOOO 

aoooa 
aoooa 
aoooa 
aaaaa 

aoooa 
aoooa 
aoooa 


OOOOO 

oaaao 

ODBOO 

ooaoo 
ooaoo 
ooaoo 
ooaoo 
oaaao 


COODO 

ooooa 
aoooa 
ooooa 
□Gooa 
ooooa 
aoooa 
oaaao 


oooao 
aoooa 
aooao 
aoaoo 
aaoaa 
aoaoo 
aooao 
aoooa 


ooooa 
aoooo 
aooao 
aoooo 
aooDO. 
aoooo 

aOOGQ 

aaaaa 


GOOCO 

aoooa 
aaaaa 

aoaoa 
aoaoa 

aoooa 
aoooa 
aonoa 


□ DOGO 

aaooa 
aaooa 
aoaoa 
aooaa 

aoooa 
aoooa 
aoooa 


oaoao 
oaaao 
aoooa 
aoooa 
aoooa 
aoaoa 
aoooa 
oaaao 


101 


RO 
R7 


□ OOOO 

aoaoa 
aaaao 

aoooo 
aoooo 
aoooo 


OOOOO 

□aaao 

aoooa 
aoooa 
aoooa 
aoaoa 
aooao 
oaaoa 


OOOOO 

aaaao 

aoooa 
aoooa 
aaaao 

aoaoo 
aooao 
aoooa 


OOOOO 

aoooa 
aoooo 
oaaao 
ooooa 
aoooa 
oaaao 


OOOOO 

aaaaa 

ooaoo 
ooaoo 
ooaoo 
ooaoo 
□□aoo 
ooaoo 


OOOOD 

aoooa 
aoooa 
aoooa 
aoooa 
aoooa 
Bcooa 
oaaao 


OOOOO 

aoooa 
aoooa 
aoooa 
oaoao 
oaoao 
□oaao 
ooaoo 


OOOOO 

aoooa 
aoooa 
aoooa 
aoooa 
aoaoa 
aaaaa 
aoooa 


OOOOO 

aoooa 
aoooa 
oaoao 
ooaoo 
oaoao 
aoooa 
aoooa 


OOOOO 

aoooa 
aoooa 
oaoao 

ooaoo 
ooaoo 
ooaoo 
ooaoo 


DOOOO 

aaaaa 

□oooa 
oooao 
ooaoo 
oaooo 
aoaoa 
aaaaa 


OOOOO 

oaaao 

oaooo 
oaooo 
oaooo 
oaooo 
□aooo 
oaaao 


OOODO 
OOOOO 

aoooo 
oaooo 
ooaoo 
oooao 
ooooa 

OOOOO 


OODDO 

oaaao 

oooao 
oooao 
oooao 
ODoao 
oooao 
oaaao 


OOOOD 

ooaoo 
oaoao 
aoooa 

OOOOO 
ODOOD 
□aaoa 
ODono 


OOOOO 
OOOOO 
OOOOO 
OOODO 
OOOOO 
OOODO 
ODO^O 

aaaaa 


110 


RO 
R7 


DOnOD 

ooaao 
□oaao 

ooaoc 
□□□ao 

OOOOO 
CODDD 
OCOOG 


OOOOO 
OOOOO 
OOOOO 

□aaao 

aoooa 

aoooa 
oaaaa 


□ OOOO 

aoooo 
aoooo 
aoaao 
aaooa 
aoooa 
aaona 
aoaao 


OOOOO 
OOOOO 
OOOOO 

□aaao 

aoooa 
aoooo 
aoooa 
oaaao 


oaooo 
□oooa 
□□□□a 
oaaoa 
aooaa 
aoooa 
aooaa 
oaaoa 


oaooa 

ODQOD 
□ OOOO 

oaaao 
aoooa 
aaaaa 

aoooo 
oaaan 


OOOOO 

oooaD 
ooaoa 
ooaoo 
oaaao 

ooaoo 
ooaoD 
ooaoo 


oocoa 
oaaoa 
aooaa 
aooaa 
oaaoa 
ooooa 
aoooa 
oaaao 


aOGOQ 
aGOGO 
BOOOC 

aoaao 
aaooa 

aoooa 
aooGB 
aoona 


oaaocj 

OGBGO 

DODOO 

oaaoo 

ooaDO 
Goaoo 
ooaoo 
oaaao 


□ OOOO 

ooooa 
ooooa 
ooooa 
ooooa 
ooooa 
aoooa 
□aaao 


aoooa 
aoooo 

aOOGG 

aooao 
aoaoo 
aaooo 
aoaoo 
aooao 


GCOOG 

oaaoG 

aoaoD 
ooaGo 
ooaoo 
ooaoo 
aoaoo 
oaaac 


oooao 

□ GGGG 

□ □ODD 

aaoao 
aoaoa 
aoaoa 
aoaoa 
aoaoa 


ooaoo 
aoooo 

OOCOG 

aoaao 
aaooa 

aoGoa 
aoaoa 
aoooa 


acaocj 

□ GGGG 
DDDDO 

oaaao 

aoooa 
aoooa 
aoooa 
oaaao 


111 


RO 
R7 


OOOOO 

aoaao 
aaooa 

aoooa 
aacoa 
auaao 

aoooo 
aoooo 


OOOOO 

oaaoa 
aooaa 

aoooa 
aooaa 
oaaoa 

coooa 
□oooa 


OOOOO 
OOOOO 
OOOOO 

aoaao 
aaooa 

aoooo 
aDooo 
aoooo 


□OOOO 
OOOOO 
OOOOO 

aoooo 
oaaao 
ooooa 
aaaao 


OOOOO 
ooaoo 
□oaao 
aaaaa 

ooaoo 
ooaoo 
ooaoa 
oouao 


OOOOO 
OOOOO 
ODOOD 

aoooa 
aoooa 
aoooa 
aooaa 
oaaoa 


oooao 

OOOOO 
OOOOO 

aoooa 
aoooa 
aoooa 
oaoao 

ooaoa 


cnooD 

OOOOO 
DOCOO 

aoooa 
aoooa 
aoaoa 
aoaoa 

uaoac 


□ OOOO 
OOCOG 

oooao 
aoooa 
oaoao 
oaaoo 
aaoBO 
aoooa 


aoooo 
aoooa 
aoooa 
aoooa 
oaaaa 
ooooa 
aoooa 
oaaao 


aoooo 

OOOOD 

aoooo 
aaaaa 
oooao 
ooaoo 
□aaoa 
aaaaa 


OOOOO 

oooao 
oaaoo 
ooaoo 
oaooD 
ooaoo 
ooaoo 
oooao 


oaooo 
ooaoo 
ooaoo 
ooaoo 
ooaao 
ooaoo 
ooaoo 
ooaoo 


ooaoo 
oaooo 
ooaoo 

GOaGG 

□ooao 
ooaoo 
ooaaa 
□aooo 


DOOOO 

oaooo 
auaoa 

CGoao 

aODOD 

ooaoo 

DOOOO 
OODOO 


oooao 
oaoao 
aoaoa 
oaoao 
aoaoa 
oaoao 
aoaoa 
oaoao 
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MOTOROLA 



8192-BIT READ ONLY MEMORIES 

ROW SELECT CHARACTER GENERATORS 

The MCM66700 is a mask-programmable 8192-bit horizontal-scan 
(row select) character generator. It contains 128 characters in 
a 7 X 9 matrix, and has the capability of shifting certain characters 
that normally extend below the baseline such as j, y, g, p, and 
q. Circuitry is supplied internally to effectively lower the whole 
matrix for this type of character— a feature previously requiring 
external circuitry. 

A seven-bit address-code is used to select one of the 128 available 
characters. Each character is defined as a specific combination of 
logic Is and Os stored in a 7 X 9 matrix. When a specific four-bit 
binary row select code is applied, a word of seven parallel bits appears 
at the output. The rows can be sequentially selected, providing 
a nine-word sequence of seven parallel bits per word for each 
character selected by the address inputs. As the row select inputs 
are sequentially addressed, the devices will automatically place 
the 7X9 character in one of two preprogrammed positions on 
the 16-row matrix, with the positions defined by the four row 
select inputs. Rows that are not part of the character are 
automatically blanked. 

The devices listed are preprogrammed versions of the MCM66700. 
They contain various sets of characters to meet the requirements 
of diverse applications. The complete patterns of these devices 
are contained in this data sheet. 



Fully Static Operation 

Fully TTL Compatible with Three-State Outputs 
CMOS and MPU Compatible, Single ±10% 5 Volt Supply 
Shifted Character Capability 

(Except MCM66720, MCM66730, and MCM66734) 
Maximum Access Time = 350 ns 
4 Programmable Chip Selects (0, 1, or X) 
Pin-for-Pin Replacement for the MCM6570, 

Including All Standard Patterns 



AO 150 

A1 160 

A2 120 

A3 110 

A4 9 0 

A5 80 

A6 4 0 



Address 

Decode 



BLOCK 
DIAGRAM. 



Memory 
Matrix 
(8064) 



Shift 
Control 
Matrix 
(128) 



Row 
Decode 



Blanking 
Matrix 



Output 
Buffers 



3 20 D6 
D5 D5 
?19 D4 
5 6 D3 
318 D2 
5 7 D1 
017 DO 



Matrix 
Select 



21J22J23524X 
RSO RSI RS2 RS3 



L^~~i3 _A^0_il^4 
CS3 CS4 CS1 CS2 
Vcc = Pin 2 
Vss = Pin 13 



MCM66700 MCM66710 
MCM66714 MCM66720 
MCM66730 MCM66734 
MCM66740 MCM66750 
MCM66751 MCM66760 
MCM66770 MCM66780 
MCM66790 



MOS 

(N-CHANNEL, SILICON-GATE) 

8K READ ONLY MEMORIES 

HORIZONTALSCAN 
CHARACTER GENERATORS 
WITH SHIFTED CHARACTERS 




C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 623<)4 




P SUFFIX 

PLASTIC PACKAGE 
CASE 709^2 



PIN ASSIGNMENT 



CS3[ 1 • 
VccC 2 
CS4C 3 

A6C 4 

D5C 5 

D3C 6 

D1[ 7 

A5C 8 

A4C 9 
CSiC 10 

A3C 11 

A2C 12 



IRSS 

1RS2 

IRSI 

]RSO 

]D6 

]D4 

]D2 

]D0 

]A1 

]A0 

]CS2 



13 ]Vss 



DS951 6/8-78 
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ABSOLUTE MAXIMUM RATINGS (See Note 1. Voltages Referenced to Vgs) 



Rating 


Symbol 


Value 


Unit 


Supply Voltages 


vcc 


-0.3 to 7.0 


Vdc 


Input Voltage 


Vin 


-0.3 to 7.0 


Vdc 


Operating Temperature Range 


Ta 


0 to + 70 




Storage Temperature Range 


"•"stg 


-55 to +125 





NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher-than-recommended voltages for 
extended periods of time could affect device reliability. ' 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED DC OPERATING CONDITIONS (Referenced to Vss) 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


Vcc 


4.5 


5.0 


5.5 


Vdc 


Input Logic "1" Voltage 


V|H 


2.0 




Vcc 


Vdc 


Input Logic "0" Voltage 


V|L 


-0.3 




0.8 


Vdc 


DC CHARACTERISTICS 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Leakage Current 

(V|H = 5.5 Vdc, Vcc = ^dc) 


l|H 






2.5 


nAdc 


Output Low Voltage (Blank) 
dOL ' 1-6 mAdc) 


Vol 


0 




0.4 


Vdc 


Output High Voltage (Dot) 
dOH '-205 MAdc) 


VOH 


2.4 






Vdc 


Power Supply Current 


'cc 






80 


mAdc 


Power Dissipation 


Pd 




200 


440 


mW 


CAPACITANCE (Periodically sampled rather than 100% tested) 


Input Capacitance 
(f - 1.0 MHz) 


Cin 




4.0 


7.0 


PF 


Output Capacitance 
(f = 1.0 MHz) 


Cout 




4.0 


7.0 


PF 



This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields; however, it is advised that 
normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to this high -impedance circuit. 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



AC TEST CONDITIONS 



Condition 


Value 


Input Pulse Levels 


0.8 V to 2.0 V 


Input Rise and Fall Times 


20 ns 


Output Load 


1 TTLGate and Cl = 130pF 


AC CHARACTERISTICS 



AC TEST LOAD 



> 5.0 V 

► R, = 2.5 k 



Tett Point o— 



MMO6150 

or Equiv 



MMO7000 

or Equiv 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Address Access Time 


tacc(A) 


250 


350 


ns 


Row Select Access Time 


tacc(RS) 


250 


350 


ns 


Chip Select to Output Delay 


^00 


100 


150 


ns 



TIMING DIAGRAM 





^acc(A) ^ 






2 .0 V 
r 0.8 V 




X 




^ ^acc(RS) ^ 






X 


2 .0 V 
r 0.8 V 


V 












'//////////// 


^ 2.0 V 

tco 


0 8^V^ 








y////////y>^ 


tO.8 V 


V/////////////A 






y//////////////////////////M 


- - y/////A 



////^/ = Don't Care 
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MEMORY OPERATION (Using Positive Logic) 

Most positive level = 1, most negative level = 0. 



Addrott 

To select one of the 128 characters, apply the appro- 
priate binary code to the Address inputs (AO through A6). 

Row Select 

To select one of the rows of the addressed character 
to appear at the seven output lines, apply the appropriate 
binary code to the Row Select inputs (RSO through RS3). 

Shifted Characters 

These devices have the capability of displaying charac- 
ters that descend below the bottom line (such as lowercase 
letters j, y, g, p, and q). Internal circuitry effectively drops 
the whole matrix for this type of character. Any character 



can be programmed to occupy either of the two positions 
in a 7 X 16 matrix. (Shifted characters are not available 
on MCM66720, MCM66730, or MCM66734.) 

Output 

For these devices, an output dot is defined as a logic 1 
level, and an output blank is defined as a logic 0 level. 

Programmable Chip Select 

The MCM66700 has four Chip Select inputs that can 
be programmed with a 1, 0, or don't care (not connected). 
A don't care must always be the highest chip select pin or 
pins. All standard patterns have Don't Care Chip Select- 
except MCM66751. 



DISPLAY FORMAT 

Figure 1 shows the relationship between the logic 



levels at the row select inputs and the character row at 
the outputs. The MCM66700 allows the user to locate the 
basic 7X9 font anywhere in the 7X16 array. In addition, 
a shifted font can be placed anywhere in the same 7X16 
array. For example, the basic MCM66710 font is 
established in rows R14 through R6. All other rows are 
automatically blanked. The shifted font is established in 
rows R11 through R3, with all other rows blanked. Thus, 
while any one character is contained in a 7 X 9 array, the 
MCM667 10 requires a 7 X 12 array on the CRT screen to 
contain both normal and descending characters. Other 



uses of the shift option may require as much as the full 
7 X 16 array, or as little as the basic 7X9 array (when 
no shifting occurs, as in the MCM66720). 

The MCM66700 can be programmed to be scanned 
either from bottom to top or from top to bottom. This is 
achieved through the option of assigning row numbers in 
ascending or descending count, as long as both the basic 
font and the shifted font are the same. For example, an 
up counter will scan the MCM66710 from bottoni to top, 
whereas an up counter will scan the MCM66714 from top 
to bottom (see Figures 7 and 8 for row designation). 



FIGURE 1 - ROW SELECT INPUT CODE AND SAMPLE CHARACTERS FOR MCM66710 AND MCM66720 



ROW SELECT 
TRUTH TABLE 



RS3 


RS2 


RS1 


RSO 


OUTPUT 


0 


0 


0 


0 


RO 


0 


0 


0 


1 


R1 


0 


0 


1 


0 


R2 


0 


0 


1 


1 


R3 


0 


1 


0 


0 


R4 


0 


1 


0 


1 


R5 


0 


1 


1 


0 


R6 


0 


1 


1 


1 


R7 




0 


0 


0 


RB 




0 


0 


1 


R9 




0 


1 


0 


RIO 




0 


1 


1 


R11 




1 


0 


0 


R12 




1 


0 


1 


R13 




1 


1 


0 


R14 




1 


1 


1 


R15 



MCM66710 



ROW 

NO. 

□ □□□□□□ R15 □□□□□□□ 

■ R14 □□□□□□□ 

■ R13 □□□□□□□ 

■ R12 □□□□□□□ 

■ R11 

■ RIO 

■ R9 

■ R8 
R7 
R6 

□□□□□□□ R5 
□□□□□□□ R4 
□□□□□□□ R3 
□□□□□□□ R2 □□□□□□□ 

□ □□□□□□ R1 □□□□□□□ 
□□□□□□□ RO □□□□□□□ 
D6 DO 06 DO 



MCM66720 



ROW 

NO. 

■ RO □□□□□□□ 

■ R1 

■ R2 

■ R3 

■ R4 

■ R5 

■ R6 

■ R7 

■ R8 

D6 DO D6 DO 
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CUSTOM PROGRAMMING FOR MCM66700 



By the programmingof a single photomask, the custom- 
er may sp^ify the content of the MCM66700. Encoding 
of the photomask is done with the aid of a computer to 
provide quick, efficient implementation of the custom bit 
pattern while reducing the cost of implementation. 

Information for the custom memory content may 
be sent to Motorola in the following forms, in order 
of preference:* 

1. Hexadecimal coding using IBM Punch Cards 
(Figures 3 and 4) 

2. Hexadecimal coding using ASCII Paper Tape Punch 
(Figure 5) 

Programming of the MCM66700 can be achieved by 
using the follow sequence: 

1. Create the 128 characters in a 7 X 9 font using the 
format shown in Figure 2. Note that information at 
output 06 appears in column one, D5 in column two, 
through DO information in column seven. The dots filled 
in and programmed as a logic 1 will appear at the outputs 
as VoH''t^^<^otsleft blank will be at Vql- (Blank formats 
appear at the end of this data sheet for your convenience; 



they are not to be submitted to Motorola, however.) 

2. Indicate which characters are shifted by filling 
in the extra square (dot) in the top row, at the left 
(column S). 

3. Convert the characters to hexadecimal coding 
treating dots as Is and blanks as Os, and enter this infor- 
mation in the blocks to the right of the character font 
format. High order bits are at the left, in columns S and 
D3. For the bottom eight rows, the bit in Column S must 
be 0, so these locations have been omitted. For the top 
row, the bit in Column S will be 0 for an unshifted 
character, and 1 for a shifted character. 

4. Transfer the hexadecimal figures either to punched 
cards (Figure 3) or to paper tape (Figure 5). 

5. Assign row numbers to the unshifted font. These 
must be nine sequential numbers (values 0 through 15) 
assigned consecutively to the rows. The shifted font is 
similarly placed in any position in the 16 rows. 

6. Provide, in writing, the information indicated in 
Figure 6 (a copy of Figure 10 may be used for this pur- 
pose). Submit this information to Motorola together 
with the punched cards or paper tape. 



FIGURE 2 - CHARACTER FORMAT 



FIGURE 3 - CARD PUNCH FORMAT 



Character Number 
MSB 



LSB HEX 



Rll □□□□ 

□ □□ 

□ □□ 

□ □□ 

□ BH 

BDD 
09DD 
BDD 

□ BB 

D6 D4 



R If 

R I& 
R II 
R \0 
R % 
R f 

R r 
R * 



□ □□□ 

□ □□□ 

□ □□□ 

□ □□□ 

□ □□B 
BDBD 

□ BDD 
BOBDl 

□ □□B 

D3 DO 



Character Number' 
MSB 

B DBB 

□ BQ 

□ BB 

□ BD 

□ BQ 

□ BB 

□ BG 

□ BQ 
BQG 



Rll 
R|* 
R^ 
R • 

R r 
Ri 

R# 
R ¥ 
R J 



LSB HEX 

BBGDf 

□ GBQ 
BBGG 

□ GBG 

□ GBQ 
BBQQ 

□ □□□ 

□ □□□ 

□ □GDI 



06 04 03 



Columns 




1 


- 10 


Blank 


11 




Asterisk C) 


12 


-29 


Hex coding for first character 


30 




Slash (/) 


31 


-48 


Hex coding for second character 


49 




Slash (/) 


50 


-67 


Hex coding for third character 


68 




Slash (/) 


69 


-76 


Blank 


77 


-78 


Card number (starting 01; through 43) 


79 


-80 


Blank 



Column 12 on the first card contains the hexadecimal 
equivalent of column S and 06 through 04 for the top row of the 
first character. Column 13 contains 03 through 00. Columns 14 
and 15 contain the information for the next row. The entire first 
character is coded in columns 12 through 29. Each card contains 
the coding for three characters. 43 cards are required to program the 
entire 128 characters, the last card containing only two characters. 
The characters must be programmed in sequence from the first 
character to the last in order to establish proper addressing for the 
part. As an example, the first nine characters of the MCM66710 
are correctly coded arnJ punched in Figure 4. 



NOTE : Motorola can accept magnetic tape and truth table formats. For further information contact your local Motorola ules representative. 
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FIGURE 4 - EXAMPLE OF CARD PUNCH FORMAT 
(First 9 Charsct«rs of MCM66710) 



II 



000|||||i||000000 0 0 00|OOOOCOOGOOOOO|0|0||0|00300nOOO|0|0|C||OOOnO 

I II II II u 14 It 11 • II II 11 ). » 71 ;< n n )i n n H )< it n u it !i i' u n n ti <) o m «» u «i n <i m y m ^ n m s » «• u ti tr ii ti tt t- ■< ,« ii i ; i 

1 1 1 11 1 11 1 1 1 i|i|t n|t||i I M 11 1 1 1 1 1 11 1 1 1t i|n i||i|i|i|i 1 1 1 1 1 ill 1 1 1 1 

222222222222 22222222 2 2|2||22||||22|7|22 2 22 2 222|2 2 ?22 2 2 2222222 2: ; 2 
33333333333|3333]3]|333|33||3333||3333333333333333333|3|3|3333?33 
44|4444444444|4|||4 444444444444444444 4|4 4444 4444|4 44 4 44 4444 4 44 44 4 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 b 5 5 5 5 !i b 5 5 5 5 5 5 5 5 'j 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
6666866666666666666666SS6666666666666666666l666EeS66666Bb666G6666 
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 
I|||I88888BI888IIS8IISI888S88I8SI8I88I88||S8888BI8|88II8888 888888 

999999999999 99999999999999999999999999999999 39 99S999 999999C9399 99 

I II II I? .] II It II II II It :: II u -i II » ;i n ri n h h <: ii Jt it n ii ii ii ti » 11 w o u i' n n m i< i.< .-, •» » :i 11 11 1« u n i; 11 m h u t (• (- 1 m .< u 

STANQARQ >C»»M 50ai 



oolooo 
1 1 1 11 1 

2 2 2 2 2 2 
333333 
4 4 4 4 4 4 
Sb 5 5 5 5 
6 S 6 R 6 6 
777777 
8 8 8 8 8 8 
999999 



FIGURE 5 - PAPER TAPE FORMAT 



Frames 

Leader 
1 to M 

M + 1. M +2 

M + 3 to M + 66 

M + 67. M + 68 
M + 69 to M + 2378 



Blank Tape 

Allowed for customer use (M <64) 
CR; LF (Carriage Return; Line 
Feed) 

First line of pattern information 
(64 hex figures per line) 
CR; LF 

Remaining 35 lines of hex figures, 
each line followed by a (^rriage 
Return and Line Feed 

Blank Tape 

Frames 1 to M are left to the customer for internal 
identification, where M < 64. Any combination of alpha- 
numerics may be used. This information is terminated 
with a Carriage Return and Line Feed, delineating the 



start of data entry. (Note that the tape cannot begin 
with a CR and/or LF, or the customer identification will 
be assumed to be programming data.) 

Frame M + 3 contains the hexadecimal equivalent of 
column S and D6 thru D4 for the top row of the first 
character. Frame M + 4 contains D3 thru DO. Frames 
M + 5 and M + 6 program the second row of the first 
character. Frames M + 3 to M + 66 comprise the first line 
of the printout. The line is terminated with a CR and 
LF. 

The remaining 35 lines of data are punched in sequence 
using the same format, each line terminated with a CR 
and LF. The total 36 lines of data contain 36 x 64 or 
2304 hex figures. Since 18 hex figures are required to 
program each 7x9 character, the full 128 (2304 ^ 18) 
characters are programmed. 



FIGURE 6 - FORMAT FOR ORGANIZATIONAL DATA 



ORGANIZATIONAL DATA 
MCM66700 MOS READ ONLY MEMORY 



Customer 



Customer Part No. 



Row Number for top row of non-shifted font 



Row Number for bottom row of non-shifted font 
Row Number for top row of shifted font 



Programmable Chip Select information: 1 = Active High 0 = Active Low X = Don't Care (Not Connected) 
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qzzz::=m 
3c:2acr 
-rrarr: 


8s§r§5 

oooacaa 
ooaacoG 
ocaacca 

8888888 

ocaoccr 


jc»_- 

iiiiilii 

caraarc 
Lraaaaaa 
caaaar:: 

8?5R:E5 


■-■-uzzz,. 
z-^m-zzr 
aaaaaaa 

aaaaaaa 
aaaaaaa 
aaaaaaa 
aaairaaa 
aarara.- 


.:.-jaa_:; 
^aaaa-c 

caa8aac 
i-aaacac 
aaaaaaa 

~a5aa!;- 


B8?!§SS 

aaaaaaa 

arracaa 

aaacr,-,: 


aSaaiii 

aaaaaaa 

.■aa-:aa~ 


aaaaaaa 
aaaaaca 


jaacaac 

8888888 

oaacaac 
oaaoaao 

B25Ei?g 

aaaaaac 
•:c;aaaaa 


aaia; J- 
aaa:: aa 

mm 

aaaa-'- 


aaaaaao 
-:a:aaco 
Ljcaaccci 

E88888L- 

acraaaa 


ja'jcaoo 

8883888 

□acccaa 
uaooaao 

8SBBS38 

-jioaaaa 
noaaaaa 


loacayc 

?S§SE38 

ooaoaoa 

□oaoaoa 
cccccao 

§§SS2§§ 


110 


no 
no 


BoaScaa 
□aooona 
aoaoooa 
□coaaao 

SSoSocc 
ooaocor 


j*?aco= 
cocacjc 
aaaaaaa 

cooa::3c 
acoacoa 


acoacaa 
acoacca 
acoaooa 

oc3ocoa 
uooocoa 

333C0aC 

ocooaoc 
Dcaaccr 


saaaaac 

□□ooooo 
aaaaaaa 

□ooaooo 
nocaccD 

8888888 

oaoc^no 


JracTcc 
'!;5a8r5r 
waaaac= 
raazaB^_ 

~.zm:'-.z~ 


i8|8|ia 

aSraaca 

rararr" 


□aiaaia 

□caacaa 
ocaaaaa 


s§§?s?ii 

oaaooao 
ccaaoaa 

38?B?8E 

aaaocca 


B35i?58 
ccaaaaa 

3?58f?S 

ocoaaa- 


_ j-aaaa 

Mi 


oacaaaa 

m 

aaa: r :a 


a . 

mzzzzsz 
aiiiiaa 

aa-ar-r 
aar-ir-.; 
aarar.a 
a.-::-:::-: 
-aaaaaaa 


■iiiifjj 

aaaaaci 
aaaaaac 
a a aire a 
aaaa- r. ' 


MM 
aaacBc:; 


.._:.aa:;'.. 

^jaaaaac: 
aaaaaca 
i7aaaca 

ar:-a.--.- 


aaiaiar 
3BE?iiE: 
r.-.r.-:.-.a 


111 




oaooooo 
□□aaaoo 
oooooao 
□aooooo 
ooaaaoo 
oooooao 

□ooooan 


arar.rcj 
oacrrr..-) 


^ooccoa 
□o=ccoi 
□acccac 
coB=acc 

Dcmomcc 

-BCCDB- 

acDL---;: 


aaiiiai 

::oaocc3 
coacr^c 
aaaaaaa 

ccaocrc 
zcmczco 
::3ic:c=c 
:c:?«aaa 


iiaiiii 

acaocGB 
aca==aa 
□zaaarn 

3cB==cr 
atraarr: 


aaiaaar 
iaiaSaa 


■aaaaaa 

aoacaaa 
□cacaoa 
oaaaaaa 

□caaooa 

8888888 


iaiiiaa 

caaEaaa 

V.aaira 


aiaaca^; 
□acaaac 
□acaaaa 

oaaaaao 

S85Si?E 

acaaaa- 


MM 

caaaaar 
caaaaaa 
caaaaaa 
aaaaaaa 
aaaaaaa 
aaaaaa.- 


ialLa-IL 

aaarlaj 
aari: r.: 
aa.-a.-.aa 

ESEEi?- 

raaar- ■ 


aaaaaaa 

8EEEE58 
aaraaaa 
aa:aaaa 

Iilii88 


IHis 

•-aa::- 


iaaiiaaa 

i:c-".:ja 
;r-;a 
rai-jaaa 

:"":ir=' 
aaa 


icaSBac 
oaacaac 

ccaaaca 

oaaaaco 
aacaaor; 

acaacca 
aaaaaaa 


mm 

aaaaaac) 




* ' Shif ltd chvactrs ire not uicd 


FIGURE 12 - MCM66740 PATTERN 


'V^.AO 




0001 


0010 


0011 


0100 


0101 


0110 


0111 


1000 


1001 


1010 


1011 


1100 


1101 


1110 


1111 




CM oo 






M 00 








o« 00 


o« 00 






D« 00 










000 


no 
m 


!§§§§§! 

aoooooi 
Boooaoa 

1888888 

aaaaaaa 


8888888 

aoooooo 
■aooooo 

iOOQOOO 

■□ooooo 
■oooooo 
aoooooo 


S8S8888 

oooaooo 

88aaooo 
oooaooo 
□ooiooo 


uoooooa 

8888888 

□oooooa 
□□0000a 
□ooooaa 
oaooooa 
ooooooa 


oacoooc 
ooaooao 
□□□■□□□ 
□□□□■□□ 
□aaaaao 
□oaoooa 

8888888 

oooocac 


8838888 

aoaoaoa 

aoaoaoa 
aaoooaa 
aoooooa 
aaaaaaa 


Soaaooa 
oocooao 
ooooaoo 

aoaoooa 

8888808 

oocricoD 


uoaaaoo 

8888888 

aoooooa 
aoooooa 

i«im 

aaaoaaa 


□oaoooa 

8888888 

aaoooao 
oaaoooa 

oooaooa 
aooaooi 
□oaoooi 
□□□□ooa 


oooooao 

0808880 
oooooao 
aaaaaaa 

oaaaoaa 

8888888 

ooaoooo 


aoocgoo 
ooooooo 
aoooooo 
aaaaaaa 

ooooaoo 

OOOOOOQ 

0000000 


□□□□□□□ 

□ooaooc 
ooofooo 
oooiooa 
aoaaooa 
oaoaoao 

888888E 

oooocoo 


□ooaooo 
oooaogc 
oaoaoio 
ooaiioo 
ooaaooo 
aooaooa 

8888888 

oooaooc 


□ooaooo 
oogaogo 
□oiBooo 
oaooooo 
aaaaaaa 
oaooooo 

8888888 

□ooooao 


uoaaaoo 

3888888 

acaoaoi 

iliU 

□□aaaoo 


ooaaaoo 

§888888 
{□□□□□I 

■□□■ooi 
■oooooa 

888S88S 

oo^^^on 


901 


no 


aaaaaaa 

8S8838I 

!!§§§! 


ooaaaoo 

ii! 

■ooooaa 

8888888 

ooaaaoo 


ooaaaoo 

8888888 

aoooooa 
aooaaaa 

BOOaOOB 

8888888 

ooaaaoo 


ooaaaoo 
oaoooao 
■oooooa 
■oooooi 
aaaac^a 
aooaaoa 

8888888 

ooaaaoo 


ooaaaao 
OBoagao 
•aoaooB 
ioa^ooi 
aaaaooa 
aoooooa 

8888888 

OOBBBOn 


0000000 

8888888 

□ooaaoo 
aooaoao 
aoaaooa 

iaooaoo 
aoooooo 

aoooooo 


oaaooao 
oioaoio 
oaoooao 
oaaooao 
oaoooao 

8888888 

aaoooaa 


□oooooa 

oaooaol 
oooocoi 

8o8aS88 

□□□□□ui 
oooocai 
□aooaoa 


aoaoaoa 
oaoaoio 
ooaaaoo 

□oaagoo 
ooaSioo 

8888888 


□ooaooo 

§888888 

ooaaaoo 
ooaaioo 

oaaao'jo 

8888888 

□ooaooo 


aaaaaoo 

8888888 

ioooooB 
□aaaaoo 
oooaooa 

8888888 

oooaooo 


ooaaaoo 

8888888 
8888888 

mil 

□oaaaao 


aaaaaaa 

aoaagga 
aoaicSi 

888aoo| 

8888§g8 

aaaaaaa 


aaaaaaa 

ipii 

aooiooa 

8888888 

aaaaaaa 


laaa^ai 


•aaaaaa 

!§§{^§{ 

aaaaaaa 


010 


M 


□□ooooo 
□□ooooo 
oooooao 
oooooao 
□ooooon 
ooouooo 
oooooon 

DOOOOOO 

oooooon 


□ooaooo 

lilgi 

oooaooo 

8888888 

oooaooo 


□aooBoo 

S8SS888 

□oooooo 
oooaooo 
aoooooo 
aoooooo 
oooooao 


□oaoaoo 

8888888 

aaaaaaa 

ill 

□□aoaoo 


jooaaoo 

3888888 

Booaooc 
□aaaaao 

oooaooa 

8888888 

oooaooo 


□aoocoo 
aoaoooa 

oaoooao 

ooooaoo 
□ooaooo 
ooaoooD 

8888888 

□ooooao 


oaaaooo 
aoooaoo 

ioooioc 
oaaaooo 
ooaoooo 
oaaaooa 

8888888 

oaaaooa 


oooaaoo 

§888888 

ooaaooo 

□oooooo 
ooooaoo 
aoooooo 
aoooooo 
□oooooo 


oooaaoo 

8888888 

oaaaooo 
ooaoooo 

§§isgs8 

ooooaoo 


ooaaooo 

8888888 

oooaaoo 
oaooaoo 
ooooaoo 
aoagioo 
□ooiooo 
aoaoooo 


oaooooo 

lip 

aaoioaa 

8888888 

oooaooo 


uoooooo 

8888888 

aooaooo 

8888888 

□ooiaoo 
oooioco 

ooaoooo 


gbapocp 

liuaacon 
ucaaooi) 

□oaoour. 
OBOooor 


DOOOOOO 

ooooaoo 
ooooooa 
ooaoaoo 
aaaaaaa 

ooaoaoo 
ogooooo 
ooaoooo 
oooooon 


oaooooa 

8g8S888 

ooooaoo 
oaaoooa 
□□□□□□□ 

8888888 

□oaaooo 


uoooooo 
oaooooa 

88g§8§§ 

ooaSooo 

888888c 

oooonor: 


oil 




□aaaaao 

aoooooa 
BOOQoaa 
aoooaoi 
aooauoa 
aoacooa 
iaoQOoa 
•Booooa 
oaaaaao 


uooaooo 

SS88888 

□ooaooo 
oooaooo 
oooaooo 
oooaooo 
□ooaooo 
oaaaaao 


oaaaaao 

aoooooa 
□oooooa 
oooooao 
ooaaaoo 
oaooaoo 
ao^ococ 
iooococ 
aaaaaaa 


888000° 
0808888 
ooooooa 
□oaaaao 
oaooooa 
□□□□□oa 
aoooooa 


□ocnoaii 

aooaaaa 
ooaooao 
oaaooao 
aoaooaci 

8888888 

oooooao 


aaaaaaa 

8888888 

aaaaaoo 

oooooao 
ooooooa 
□aooooa 
aoocoao 
oaaaaon 


uoaaaao 

8888888 

aoaoooo 
aaaaaao 

aoooooa 

8888888 


aaaaaaa 

88§§§88 

ooaaaao 
aooaooo 

8888888 

□oioooa 
aoaoooo 


□aaaaao 

8888888 

aoooooi 
1088888 

8888888 

oaaaaao 


'jaaaaao 

8S88888 

aoooooa 
oaaaaaa 

□□□□□□a 
□□^□ooa 
oooooao 
□aaaaoo 


oSoogoo 

8888888 

ooaaooo 

aoooooo 

8888888 

ooaaooo 


ooaaaoo 

8888888 

oooooao 
oaaaooo 

§3!l§§§ 

0000000 


ooooaao 

§S88§88 

□aooooo 
aaoooao 
Of □□000 
aoaoog^ 
□ooaooo 

□□□□BOO 


ooooaoo 

S888888 
§888888 

«§ 

oooaooo 


□□aoooo 

S88888S 

oooooao 
□aooooa 
oooaoan 

8888888 

ooaooon 


ooaaaao 

SI 

ooaaooo 

8888888 

oooaooo 


100 


no 


□oaaaac 

□aooooB 
aooaaoa 
aoaoaoa 
foaoaoa 
ioaaaao 
igooooo 
□aooooo 
□oaaaao 


ooaaaoo 

□aoooao 
aoooooa 

ssssss: 

88ao8aa 
aoooooi 
aoooooa 


aaaaaao 

oaooooa 
oaooooi 
oaooooi 
□aaaaao 
oaooooa 

□888888 
aaaaaao 


'□oaaaao 

□ao^ooB 

aooocoS 
aoooooo 
aoooooo 
aoooooa 

8888888 

ooaaaao 


aaaaaoo 

□aoooac 
□aoaooa 
oaooooa 
oaaoooa 
□aooaoa 

8888888 

aaaaaoo 


aaaaaaa 

aoooooo 
aoooooa 
aoooooo 
aaaaaoo 
aooaooo 
aoooooa 
■oogooo 
■aaiaaa 


aaaaaaa 

aoooooo 
aoooooo 
aoooooo 

8888888 
8888888 

aoooooc 


uoaaaao 

8888888 

aoooooo 
aoooooo 
aooaaaa 

8888888 

ooaaaao 


aoaoooa 
acoooof 
auoouoi 

S888SS8 

■oooooa 

8888888 

■oooooa 


□aaaaaa 

§888888 

aooaooo 

8§gS88S 

□ooiooo 
aaaaaao 


oaaaaaa 

8888888 

ooooaoo 
□□□□aoo 
ooooaao 

8888888 

oaaaooo 


aoaoaoa 

um 

aoaoooo 

IB 

aoaoooa 


aoooooo 

8888888 

aoooooo 
■ooaooa 
■gogooQ 

8888888 

■■■■i^^ 


aoooooa 

IIP 

i§8§88i 

aoooooa 


aoooooa 

8888888 

aooaooa 

iooaagi 

88S§§I! 

aoooooa 


aoaaaoo 

8888888 

aoooooa 
■ooooaa 

foooaoi 

i88gg88 

ooaaaoo 


101 




aaaaaao 

:ggs88: 

aaaaaao 

BOoSaoo 

1888888 

aoooooo 


uaaaaoo 

8888888 

aocoooa 

iBg8888 
□□aaaoa 


aaaaaaa 

8gg8888 

ioooooB 
aaaaaao 

aooaaoa 

8888888 

aoooooa 


□aaaaaa 

8888888 
8888888 

oooaooa 

8888888 


aaaaaaa 

8888888 

oooaooo 
oooaaoo 
□□oaooo 

8888888 

oooaooo 


aoooooa 

8888888 

aooooga 
aooooSa 
iaaooaB 

8888888 

oaaaaao 


aooocoa 
aooocoa 
aooocBi 
□aoooao 
□aoooao 
□oaoaoo 

□ooaooo 
□ooaooo 


aocoooa 

S88S8S8 

aoaaooa 
aooaooi 

aoooooa 


aoaoooa 

aaoaooo 

!§§§§§! 

aoaaooa 


aaoooaa 

8888888 

□oaoaoo 

ooaaooo 

§88iS88 

oooaooo 


aaaaaaa 

oocoagi 
coooBio 
ooooaoo 
ooaaooo 
ooaooao 

8888888 

aaaaaaa 


□aaaaoo 

§888888 

□aoogoB 

liiipi 

□aaaioo 


oaooooo 
■gooogo 

88888§S 

oooaooa 
ooaaaao 

8888888 

oooaooo 


□aaaaao 

oaoglgo 
oogaloo 
ooooioa 

oSaaaoo 


aootooo 

§88§8i8 

aggoooa 

aoooooo 
ooggoog 

§§8§8§§ 

aoooooa 


□ooaooo 

§888888 

aoooooo 
aoaaaoo 

§P§§ 

aaaaaaa 


110 


no 

M 


□oaaooo 

8881888 

ooooaoo 

aocoooo 

OOOQGOO 
OOOOGOO 
□OOOOQO 


aoooooo 
oooaooo 

g8888gS 

aaoooao 
oaaaaao 

8886888 

oaaaaoa 


aoooooa 
aoooooo 
■aooooo 
aoaaaoo 
aaoooao 
aooooaa 

8888888 

aoaaaoo 


□oooooo 
ooooggg 
oooaoBB 
□aaaaaa 
■□□aoBo 
•□□□□□o 

8888888 

□aaaaoo 


aooooaa 

mm 

aoaaaao 

■□□□□B^ 

8888888 

oaaaoaa 


□ooooao 
□□□□goo 

8888888 

aaoaoio 
aaaaaaa 

8888888 

oaaaaoo 


aooaaoo 
aaaooaa 

aoaaooa 

8888888 

ooaoooo 


''oaaaoao 

888888S 

aaaaaaa 
oaaaoaa 

B§ 

oaaaaao 


aoooooo 

aagooao 
■ooooao 

8888888 

aooooaa 


□oooooo 
□□□aggg 
□ooSBOo 
ooaaooo 
ooo^goo 

§§§i§ 

□o^^ioo 


ooaaaao 

§88§§{§ 

ooaooio 
oooooao 

8888888 

ooaaaoo 


aoooooo 

mil 

aogaoao 
aoioooo 

888888§ 

aaoooao 


aoaaooo 

§888888 

ooaaooo 
oooaooo 

§§§!§§§ 

ooaaaoo 


gp888§ 
8888888 

aoaiooi 

8888888 

aooaooa 


oaooooo 

§888888 

aoaffoo 

iip 

■ooooio 


ooooooa 

g§§8888 

aoaS888 
■oaooio 

8888888 

oaaaaoo 


111 


no 


aaaaaao 

18 sills 

■aooooo 


□aaaoao 

8888888 

iaoaoao 

8888888 

§888888 

□ooooao 


oooouoo 
oooooao 

ml^ 

aooaaoa 

8888888 

aooaooo 


□oooooa 

8888888 

□aaaaoQ 

aooooaa 

□aaaaoo 


ooaoaoo 
gaaoooa 

8888888 

aoaaooa 
□oaoaoo 

8888888 

oooaaoo 


ooacooo 
oaooooo 
□□□□□□□ 
aooooio 
aogooao 
aooooaa 

8888888 

oaaaoaa 


ooooaoo 

§888888 

■aoaooa 
■oooooa 

oooaooo 


ooaooao 

§888888 

■aooSai 

m 

oaaoaao 


□oooaoo 

S§§§88§ 

□agoaoo 

8888888 

□ioolao 
aaoooao 


aooaoao 

mm 

aoaoiio 
oaaaoio 

8888888 

oaaaaoo 


ooooaoo 
googogg 
oooaaoB 
aaaaaao 
□oooaao 
aogaooo 
□gf aogo 
□iooooo 
aaaaaao 


oooaaao 

§P§§ 

oiaoooa 
oaaaooa 

8888888 

oooaaao 


oooaooo 

§888888 

□oooooo 
aooaogo 

§§§!ii§ 

ooaoooo 


ooaaaoo 

8388888 

□oooaoo 

lililll 

ooaaooo 


□aaoooo 

8388888 

□oooooo 

8888388 

oogooo^ 
□BB^oo^ 
□oooooo 


oaooaoo 

Mim 

8888888 
8888888 

ooaooao 




Y • 9Mtt«l ch*r«ci«r Th« charactw it tf>iliad thr row* lo R3 at lh« top o» «>• font and R 1 1 at the bottom. 
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FIGURE 13 - MCM667S0 PATTERN 



. . AO 




0001 


0010 


0011 


0100 


0101 


0110 


0111 


1000 


1001 


1010 


1011 


1100 


1101 


1110 


1111 


M OQ 


Oi 00 


Ot 00 








0* 00 




00 00 




00 00 










0« 00 




000 






□llllll 


□□all !§ 


llBIIII 




aa Booo 


□^^ oco 

□oc 


aaaccoc 

□ooiliia 


j8|C|aa 
□□□aaar. 


BQOBCCO 

1181888 


ill 

acoacoo 


BOOOBOO 

||§§ 


aooilll 


□IfBOOO 
§0 JlOOB 


uaaaooo 

8888888 

ill 

□oooilS 


iff' 


001 


no 
«• 






11 

□ ool 


□ 0 

i 






III 




BO|||oo 


^(|ao30 

3ccoair 




oaoalll 


■B|80|= 


III 


BBBBOp 

□Collf 8 


ill 

1 im 

ooaaaar 


JBBBOGO 

1818888 

!i 


iBaoooo 




010 


1* 










III 




III 






III 


noooKcl 


=ca^cao 
llll 


ill 


ill 

300 


liii 


'^JCOOOOC 


Mm 

co,-3.-;:," 


pli 
□888000 


ill 
is 


oil 


MO 
R* 








□Maaao 

ill 


III 


Pi 








111 


11 


:Biii== 


IB 

r-BB.-.-- 


III 


iiil 
lit 


ill 

525*22= 


ooBoonu 

mil 

ccsoogi 

mm 

coBOCcr 




i 


100 


«• 


fil§i§i 

ls:s!si 


IoIocbI 


a 


|Baao 

800°! 
aaaar 


^?naa8sc 


B 




BBBaaa 

IW 

saaiia 


II 


Mil 




jBBaaac 

aoalcoo 


mi 

ii 

= 888 


B§ 

S§ 

So 
cc 

00 


888818 

ilm 

wM 


C3C0CO 

§88888 
§§8§S§ 

ii 


ccacoB 

fp 

□OOOOB 

88§BS: 

0000=8 


80=0008 

8008=08 
80=0808 
B0 = --=88 

80=0008 

BOO:-,.-Oi 

8!-:DOor)8 


...888 JO 

m 
M 


101 




■■■■■■o 

i§§38§! 

■□□□□CO 

l8§g88S 

■□□□ceo 


■ □CC: = 2B 

■o^o^^a 

S8§§8§8 


aaaaaao 

aocooof 
acaoaoi 

ICCDCOB 

aaaaaao 

accaooc 

aocoaca 


jBBBBaa 

!SSSg88 

Booocoa 
□aaaaac 

COOOCOB 

ooooocii 
ao^^ooi 
naaaBBo 


aaaaaaB 

CCOBGOC 

□□□Icoc 
cncico.? 
occBcc:: 

□OCBCrC 

SSolSBE 

ocoacor. 


B'j j=j.:b 
ac:;=L-::B 

mm 

mccv.z::m 
-aaaaa:: 


a , .r a 

:BLr:ar 

.a-;:- . a-. 
■■-a::a-.: 
-Bza::.; 

: -r.mz-: - 
-.m :.: . 


mm 

airar: a 
a:::a--:B 

a;. ra 


8c:c:;o = a 
ac^-CCB 

08=0=80 
= ,-808 = 0 
OCOBOOO 
OCBOBCO 

Bc==r.0B 


a-_r;jj8 

■::-^mzm:-.r. 
:::: = 8wr.= 
c; = ;:b=== 

7:1:38= = = 
•::;-8 = .;-: 


8888888 

-:::-:.==B 
L::=r.=B= 
= ;;j=8=:- 
;:=L8:.r..- 

BorccErJ 
aaaaaBB 


::b88Bo;. 

08o;;=t,c. 
cB=o=ca 

CBCCOOO 
0800000 

08=00=0 
□Xaoaoo 

088880." 


-jjcuoo 

%3£S88 

coacooo 
oooacoo 

00=0800 

□ooooac 

;:;aor.0O8 

nco=:?oo 


-8888^;. 

0==OBOO 

oaaaar.: 


.-.J8 = = -- 

ii?2?ii 

B==-=JB 


.jooaooo 
■jaoaoQQ 

OOOOOOO 
03=0=00 
OOOOOOO 
C00O3OO 
OOOOOOO 

ooccooo 

8888888 


110 


■0 


□□■■□30 

coaiaoc 

□ooioco 

□□□□■□3 

OOOOOOO 

3C0O00C 


oosocac 
oaaaaa:: 

■ccccac 

□■■•■oa 


mcT.r.D-.: 

aoiaic^ 
aa3c=ac 

acccoac 

ar.BBa=r 


5c=3Scc 
jiaaaacc 
Boaaoac 
aocccDc 
ac:=roc 
a=3::3ac: 
-^■■aar.r 


CQOCoac; 
ccccoic; 
occocic 
oaaaoao 
Boocaao 

BC^OOBO 

□aaacBC 


'jiaaii:^ 
Borccac 

BBBBBBC 

mczr.zzz 
".■aaacr: 


■.::.-^mm:::. 
aaaaa--. 

rr.BDr--- 


~888w8.. 

B::c:.aB: 
acz-zBC 
arCwBa" 
paaacar: 

M^. 

.'.aaaa: : 


80^0=== 

BoccScS 
Boaaaoo 

Ba=0=B= 

BC=c=ac 
a=r:==B-; 

BC===B= 
BOCC: = B= 


=obb=oc 

C33800C 

rnoBccc 

=0080=0 

.ir:DB=== 
r;=aaa=o 


^^^LpfB^ 

=====80 
00=0080 

=08B8r!:- 


B'JJOOOC 

BO===nc 

BO=0=QC 

Bcooaoc 

BOOBOCO 
BOBOOOO 
88=8000 
80=080= 

8=:);;=ac 


joaaooo 

ocoaooo 
Dooicoc 
CGoaooo 

COOBOOO 
OOOBCOO 

oooicoo 

OOBBBOO 


joifdooc 

OOOOOOO 

aaaoBBo 

acoaooB 
acoacoB 

188888: 

BOOBOOB 


;d=o=oc 
SoSbboo 

BOodoBO 
BOOCOBC 
BOOOOBO 
BGOCOBO 


= 00000:- 
=000000 
OOOOOOO 
0888800 

acoocBC 
aooooao 

l8SSclc 

□BBBBOr: . 


111 


nt 


■■□□□■o 

■□□□□to 
■□□□□■□ 

■□■■■□a 

isgssss 

■ooooon 


oaaaoac 

:§§§§!§ 

'SaaSac 

□□□□□ao 
□ooooao 
OQQCoao 


□CCGCOC 
BOBBBCO 

aaoiTcac; 

acg.-.Qcn 

acoorr: 


OODDCOO 

oaaaaoc 

acioacac 
naaac:;c 
□acaaao 
aooooao 


LOBciScc 
□oa::c::3 

BBBBBCC 

ocaor:cD 
oraosc:] 
ScScSir 
c.r.Dmm:-:- 


arrgSep 

a^rriaah 
aooaaac 
accoaar 
naaar.ar 


oaoo=co 
acooqca 
bc|goob 

□oaoaoc 

nnoBcnr 


3000C0C 

□0=0=00 
Boccoaa 

B00B008 

Bocacoa 

BOOBOOB 

BooaooB 
GBBoaao 


MM 

acoooac 
□ac::8oc 

COBBOOO 
8COC0BC 


To..::o.:. 
ao=:.=BL: 

BC===BO 

a===cao 
accoaa". 
oaaBCBc 

8OCCO8C 

□ BBBBC.- 


iiiiiBo 

i' = = 8= = 0 

Baaaaa;: 


OCBOOOC 
008=000 
=080000 
0800000 

ooBOoqo 

ooeoooc 
oonaaof 


JO'JBOOO 
OQOBOOC 

r.ooocoo 

OOOBCOO 

oooicoo 
cooBono 

Dooocao 


:oaBOJ= 

COOOBOO 
OOOOOBC 

ccooaoD 

OOOOBOD 
ODOCBOO 
COBBOOO 


.-•880=00 

?Sg8g8S 

rjooocoo 
ucoooon 

OOOOOOO 
00=0000 
OCOCODO 

ococooo 


□BOOBOO 
BOOBOOB 

ooaooao 
□aooaoo 

□oacoao 

8SBbcob 

OOBOOBO 




^' • Shifttd char*ct« Th« etmtctt ii «h><i«l thrw rowt 'o R3 at 


the top o( thr tont *nd B1 1 »t the tnttom 





MCM66751 - Same as MCM66750 except CS1 = 0, CS2 = 0, CS3 = X. and CS4 = X. 

FIGURE 14 - MCM66760 PATTERN 



^\A3 . . AO 
A6 . . A4\^ 


0000 


0001 


0010 


oon 


0100 


0101 


0110 


0111 


1000 


1001 


1010 


1011 


1100 


1101 


1110 


1111 






















o» 00 


0« 00 




oa DO 


oe 00 






000 




aaaaaaa 

aooooof 
aoooooi 
aoooooB 

BOOOOOB 
BOOOOOB 

188888: 

aaaaaaa 


aaaaaaa 

:S88g3s 

BOOOOOO 
BOOOOOO 
BOOOOOO 
BOOOOOO 
BOOOOOO 


.y.-.zuziz 
==oa=== 

=oo:=== 

iiil 

aaaaaaa 


- -.r . .a 

z^ziiit 
;; = = = ;=a 

=5?===: 

aaaaaaa 


ra... L-:;,- 
= =a=_:.: 
= .-=b:::. 

oaaaaa.- 

o=8=.-:-: 


aaaaaaa 

tkzizA 

8=8=8=8 

a==a;=a 

8=8=8=8 

:!5=E?: 

aaaaaaa 


irl'Zl'f a 
zzzzzmz 

a=:a=== 
8=8==r= 

mill} 


;-B8a== 

mm 

aaaoaaa 


iaiiiii 
=a===a= 
==e===a 


aaaaaaa 


aaaaaaa 

fiiiaai 
iiiaaaa 


Br=a-=B 
=a=ara: 

im^ii 


. . : a; . . 

M*:i^ 
i:r:==a 

r-ra: -- 


: 8= = i;_- 
aaaaaaa 


..BBB-. 

»lz=Mi 

a::a ra-a 
8-=ar=a 

8=8:8.8 

=:? 

- :a8a'. - 


: -.888 = .. 

wmi 

a=: a: : i 

81 -.::-::a 

?i=EEi? 

= .-888' ' 




001 


nt 


BaBBBBB 

BOOgOgl 

Boaooaa 

aBBBBBB 

BOOOOOB 
BOOOOOB 

aoooa^i 

aBBBBBB 


□□BBBOO 
OBOBOBO 

BoaicOB 

BOOBOOB 

aooaaaa 

BOOOOOB 

888SSS8 

□OBBBOC 


ooaaaoc 

5888588 

BOOCOOB 

aooaaaa 

BOOBOOB 

iooicoa 
oBoicao 

COBBBOO 


==888=L 

aaaacoi 

8o=a=ca 

!8B:B8! 

=0888 = .- 


ooaaaor 

888:888 

iooaooa 

:888B8: 
8888888 

ooaaacc 


III 


-aaaaa;. 

;:5il«5 

oa:==8= 

=8=0080 

b:bbb:b 

8800=88 


J = = = J.-B 

iiiiiBB 

ii! 


aaaaaaa 

8=_-===a 

i?i:i!3 
BBi!iBi 
8828288 

aaaaaaa 


:_:a=_j 

==i8i=r 
==aaB== 


=8888== 

=11==== 
2228222 


==aBa== 

sSiBBSi 

B=====B 

aaaaaaa 

m 


aaaaaaa 

a.-:.8=::a 
a:=ar:a 
8= = |= :b 
88Bi==a 

lllzlil 
8==rr=8 
aaaaaaa 


aaaaaaa 

:8E:==: 

a=====8 

8888=08 

a==a=08 

:22:22: 

aaaaaaa 


aaaaaaa 

ibbbeb: 

80=0-08 
80=8888 

mu 

aaaaaaa 


aaaaaaa 

■ 

aaaaaaa 


010 


no 
no 


cococo:. 

OOOOOOO 

ooooooc 

OOOOOOO 
OCQOCOO 
OOOOOOO 

88B8S8B 

OOOOCCf 


oooaooc 

BBsXBSS 

OOOBCOO 
□OOBOOO 

OOCOODC 

occococ 
oooaooo 

OODBOOO 


cacoaoc 

OBOOBOO 
CB0C8CC 

OOOOOOO 
0C20CC0 

□ooocoo 

BBBBBBE 

OCODCOC 


3088800 

8188888 

□aoocoo 
aaaococ 

§ie§§8s 

aaaaaao 


Booaooc 

m 

0=080=0 


fill 

ociocoo 


=88800= 

caoaico 

8888BBS 

:88s::g 

388BC0B 


000880= 

i8B:88e 

OOBCCOO 

BBBBiBB 
8888888 

OOOOOOO 


poagroo 

=03=8== 


5388155 

OOOOBOC 

BBBBIBB 
BBBilBB 

=080=00 


ooooooc 

8881888 

ill 

OOOOOOO 


MM 


-Laa.-:'.:.' 
1=88:.'.- 

r.jar;--: - 


iiiiiia 


EEiiEEr 

roaar:-: 




oil 




□BBBBBO 

mn 

BOOBOOB 
BOiOQOB 

188888: 

□aaaaao 


□□□BOO^ 

8888888 

□□□{□□^ 

□□□•□□0 

□ooiooo 
□ooiooc 


OBBBBBO 

58BS88I 

OOOCOBO 

□□aaaao 

caoocoo 

iocoooc 

BOOOOOO 

aaaaaaa 


□aaaaao 

8888881 

oococoa 
□□aaaao 

mm 

OBaaaac 


OCOOOBC 

mm 

8^BBB!B 

B8i??r 


aaaaaaa 

mm 

gcoooBO 

MM 

T.mmmmr.- 


COBBBBC 

acooooB 


BBBBBBB 

88=5888 

OOOOBOO 
OOOBCOO 

OOBCOOO 


aaaaaao 

□aaaaao 

accoooa 

188888: 

oaaaaao 


0888880 

:88888: 

BOOOOOB 

888888: 

oaooogi 
aoooaao 
oaaaacc 


==ii==o 

= = 8800.- 

rzmnr--: 


. ' = 88J = J 

2B88BBB 

ooii==o 

ioi 


08===== 

gr.gifcg 


58iii£3 

BiUiiB 


==a=oj:- 

2225=io 
oooaaaa 
oooooao 

8888888 

ooaoocr 


0088880 

ilBB^Bl 

ooooooi 

0000880 

ls§f§§§ 

0008000 


100 




□BoooSa 
a^^aa^B 

BOaOBOB 

aaaoBoa 
B^aaaao 

8888888 

□□aaaao 


UOBBBOO 

□Boooao 
aooooSm 

BOOOOOB 
BOOOOOB 

888888: 

BOOOOOB 
BOOOOOB 


aaaaaac: 

0800008 

oaoooca 
oaoooca 
uaaaaac 

oacooca 

oXoocc: 
aaaaaac 


joaaaac 

BoooooS 

BOCCOOO 
B00QC30 
BOOCCOU 
BOOOOOO 

oacoooB 
noaaaac 


88888.1. 

=800=38 
OBOOCCB 
08=0=08 
0|=0=0B 
DBOOCBr 
88888=:- 


aaaaaaa 

aoooLOO 

80=0=C= 

aoooT-r 

8888==:- 

80=::^.= = 

800C==2 

aaaaaaa 


aaaaaaa 

8=;. • 
8= :■.;■ = :; 0 
8= =:..::. :; 
88880 = :: 

ao::o=o:: 
ao = ::r.r.- 
8c:,l;:c.- 
mr ■-■ 


:=8888= 

i53BgR8 

b==l;=.oc; 
8c::Bi8B 

B==J=OB 

.;8o:: = o8 
■=8aaB:: 


aococoa 

80=0008 
80=0=08 
8====0B 

liii 

b:-.-::: r.m 


oaaaaao 

iBB:BEg 

=0=8=30 

;:==a=== 
.- ==8=:?= 
-:==8=_= 
:-.:.=8::i." 
-aaaaa:- 


=088888 

fill 

raaar.r:- 


BOOOOOB 

:S88888 

aooaooo 
Boaocoo 

booSbBo 

BOOOOBO 
BOOOOOB 


acoococ 

:g88888 

BOOOOOO 

aooooao 

:BB88B8 

BOOOOOO 

BaaaaBa 


aooaooa 

mn 

iooaooa 

BOOOOOB 

:s8888: 

BOOCCOB 


BOOOOOB 

nm 

BOOOBoa 

188888: 

8000008 

Boaoooa 


OJBBBOO 

8888888 

BOOOOOB 

acoocoB 
'jcaaar.-i 


101 


no 


acjooooa 

BOOOOOB 
BOOOOOB 
BBBBBan 

BOOOOOO 
BOOOOOC 

ioooocc 

BOOOOOO 


;'.;aaaj.: 

OBOOOBO 

acocooB 

BOOOOOB 
BOLBOOB 
aCCOBOB 

.-)aocoao 
paaaaoa 


Boo'o'a 

BOOOOOB 

Booocoa 
aaaaaao 

acoacon 
aoooBor 

BOOOOBO 

Booorna 


088888= 

aoocooa 

aooDcoo 

BOOOOOO 
OOOOOOB 

oooooca 

BOOOOOB 

oaaaaao 


aaaaaaa 

oocaoc!.- 
oooecoo 

0=08=00 

88080C0 
onoaoon 


a-.o : ja 

:8;igij 

8000=08 

:§yy: 

8000=08 

oaaaaao 


aocUooB 

BOOOOOB 
□BOOOBO 

oacooar 
ooaoaoc 

oooaocc 
oooacor 


BOof.OOB 
BO=0==B 
BOOOOOB 

accacoB 
acSaooB 

:ss388: 

Booocna 


BcrliooB 

08=0=8= 
0080800 

oc;=ac::o 
goe=ac:o 
aooooca 
acoccoa 


a.: :-_.._B 

%=HEi? 

::ga"8== 

;=oa=o= 
•:coar: = -: 


aaaaaaa 

::: '-L-.a 

OOOBCOO 

Bo:oo=;; 
aaaaaaa 


:a88a^= 

liBorcoD 
oa====;: 

Of 00=00 

.=tcf:=o= 
cjaaaaoo 


ar: = '.:=ij: 
gaooor,;-. 

Hooac.o': 

OOOOBO'.' 

oooooao 

OOOOOOB 


:a888='j 

.:.;=oao= 
:^ooo8cc 
cor.raoo 
coouaoo 
i;o:o8=o 
roooaoo 

riiaiaB^ 


52^:88^ 

OBOBOBO 

ocj:ooE 

ooooco:: 


i:oooooo 

OOOOOOO 
OOOOOOO 
OOOOOOO 
OOOOOOO 
OOOOOOO 
OOOOOOO 
OOOOOOO 

BaBaaaa 


110 




□OBBOO^ 
□□BB^QO 

□□□■□□□ 
□□□□Boa 

□□□□□□□ 
□□□□□□o 

8S8S88S 

□□□□□□□ 


;iOOOOOC 
OOOOOOO 

oocucoc 
□aaaaoo 

□□□□□ao 

□aBBBBO 

•□□□□BO 

aooooao 

OBBBBOa 


anoocbij 

BOOCOCC 

Boaaaao 

aaoooBO 

BOOOOBO 
BOOOOBO 

iaoooso 

BOBBBOn 


ooooooc 

OOOOOOO 
OOOOOOO 
OBBBBOO 
BOOOOBC 
BOOOOOO 

:8SS8SS 


ooocoaci 
oooooao 
oooooao 
oaaaoau 
aoooaao 

BOOOOBO 

aooocao 
ioooaao 
oaaaoar 


^;Lor.j_;:c 

oacocoo 
oaaaaoo 

BOOOOBO 
aBBBBBO 

BOOOOOO 

aoooopg 


?:;iooBf' 
ooacoci. 
Doaoooo 
aaaaaoo 

ooaoooo 
Doaoocc 
ociopoc 


: aaa=B. 

8;;:..;.iaL 

BOCOiBO 

.-.aaaoa.-: 

::0=00B0 
088880." 


aooooow 
aoocooc 
aoooooo 
aaaaaoo 

aooooao 
aocGoac 
iooooac 
aooooao 


ooaaoco 

oooacoo 
oooacoo 
oooacoo 
oooaooo 
ooaaacc 


'':;=ooaao 
pooooan 
□gcpoab 

oooooao 
oooooao 
oaocoao 
noaaaco 


8000.^=:; 
ag5coco 

aooaooo 

aoooaao 
aooooan 


■:aB=== 

op:^§§ 

uci5aooo 

oooaooo 
oooaooo 
'.-oaaano 


OCOOLOO 

SooSoBo 
aaaoaao 

:oo:aa: 

aooaooa 


sBilBB 

aOBBBOO 

aaoooac 

accocao 

BOOOOBO 

aooooao 


OOOOOOO 
OOOOOOC] 
OOQOOGO 

oaaaaoo 

BOOOOBO 

:8aQo:c 

oaaaaoc 


111 


no 

R8' 


TCaaaoo 

BOOOOOO 


''□BBBOBQ 

I88S8I8 

•□□□□BO 

aoooaao 

88888:8 

□ooooio 

□OOOOBO 


□□□□□□□ 
□□□□□□□ 

□□□□□GO 
BOBBBO^ 

aa^ooBo 

BOOOOOO 

:888888 

•□□□□□□ 


OOOOOOO 

8888888 

OBBBBOA 

aooaoBo 
□aag^^o 
□ooiaoo 

•□□□□B^ 
□BBBBOP 


OOOOOOO 

ooauooo 
ooaoooo 

8888800 

□OBOOOO 
□□B^OOO 

88:8888 

□OOBBOO 


□00000c 

8888888 

BOOOOBO 
•OOOOBO 
BOOOOBO 

iooooBO 
aoooaao 

□BBBOBO 


UQOOOOC) 
OOOOOOO 
OOOOOOO 
BOOOOOB 
BOOOOOB 
BOOOOOB 

□agooao 
ooioBoo 

□OOBOOO 


□□□□□□□ 
□□□□000 
OOOOOOO 
B^^OOOB 

■ooBoaa 
•□□a^^a 
•□□■□□1 

□BB^aao 


OOOOOOO 
OOOQCOO 
□OOQOOO 
BOOOOBO 
OBOOBOO 
OCBBOOO 
□OBBOOO 
OBOOBOO 
BOOOOBO 


aooooao 
aooooao 

BOOOOBO 

aooooao 
aoooaao 

OBBBOBO 

oooooao 

BOOOOBO 
OBBBBOO 


ijoonooo 

OOOOOOO 
OOOOOOO 
BBBBBBO 
OOOOBOO 
COOBOOO 
□OBOOOO 
QBOOOOO 
aBBBBBO 


ucoaaoo 

8888888 

ooaoooo 
□aooaoo 
ooaoooo 
ooaoooo 
ooaoooo 
oooaaoo 


oooaooo 

□008000 
OOOBOOO 

OOOOOOO 
OOOOOOO 
OOOBOOO 
□OOBOOO 

OOOOOOO 


□oaaooo 

□oooaoo 
□oooaoo 
ocooaoo 
oooooao 
oooaaoo 
ooooaor. 
ooooloD 

OOBBOOO 


BBBaaaa 

OOOOOOO 
OOOOOOO 
OOOOOOO 

oooooao 
ooaaooo 
ooaoooo 

OOOOOOO 
OOOOOOO 


OBOOBOO 

aooaooa 

ooaooao 

OBOOBOO 

aooaaaa 
ooaooao 
gaooaoo 
■□□•oaa 
ooaooao 




^ • Shitlad characw. Th« chvact* ii thiftad thro rowi to R3 at tha top of tha font and R 1 1 at (he bottom. 
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MCM66700 Series 



FIGURE 15 - MCM66770 PATTERN 



"V^J AO 




0001 


0010 


0011 


0100 . 


0101 


0110 


0111 


1000 


1001 


1010 


1011 


1100 


1101 


1110 


1111 




































000 




■□□□□ci 
iococoi 
iocoooa 

ISoSoBI 
■■■■■■■ 


aaaaaaa 

■ococao 
acoocio 

aoQ-iroo 


SBbISES 

aaaaaaa 


Baiaaia 


-a: ■ 

rr-::-a- 


aaaaaaa 

Siiiiit 

BOBraoa 

Bca=a5a 
ia^rcaa 

aaaaaaa 


; a 

: •.: -. ■ar. 
-vz:mT.:> 

mcm::zi':- 


J aaa::. 

anrrrrDa 
ac.-Tjraa 
■aaaaaa 
c=ioaco 
:;3inao2 
aaacaaa 


.^B-- 

c'y'-Jc^a 

":|^5."-y^a 


8 


aaaaaaa 
aaaaaaa 


a 
a 

a. a a 
.8 a a 
•■B' 


aaa 

8 

aaa 

'8.88 

'aaa 
a 


8* 

asaasBa 

8^ 


888 

a: Im 
aaaa 

aaaa 

•: :• 

aaa 


a*"a 

a a 

a a 
a ■ 

'aaa*' 




001 


- 


■■■■■■■ 

■■■■■■■ 


ooaaaou 

•□□•□□i 

aoOBBBB 

8gSS§8! 

aaoooac 
Goaaanr 


.joasaac 

S8???S8 

aa::c=3a 
iosaaaa 

r;c8BB-" 


;:-aaa.-; 

mm 

aaaarca 

acrac:3a 
a^=B;:38 

.' aaa: ' 


Lcaaao:. 
□aoaoac. 
iocicsa 
icoaaca 
aaaacca 
Boooooa 

coaaar- 


:38c55i 
:3=acar 
-o^zaon 
a=rarac 


^B*'*B: 

oai:: jb:. 
::ar::. a.. 
3a.;.;;. a: 
Dm ::r.»: 

aar.. aa 


. ; ;a 

:• --M 

.;:■..:-:-. :)B 
aaaaaaa 

rz-: - :b 
■ :2,;a 


B*""a 

caLi. Br 
:-rBrBc-:.; 

■.V:r.mj.mi- 

mf'^ 

BBBaaBB 


. 8. . 

:-ri:;.. • 

' :Ba8::" 
.:b8b ' 

■:--a: ■ 
;-;8 • 


a'""B- 

8.- -b; 
a .. 

:': • a. . 


JBBB. ; 

8.- ;.- ;:)a 

8888888 


BBBBaaa 
a 'B a 
aaa 
aaa 
aaaa a 
a a 
a a 


aaaaaaa 
a 8 

8. 8 

8 a 

8' a' 'a 
a. 8' a 


aaaaaaa 

: X 

a .-a 

8 .8888 

■ ' '87:8 

8 a .78 
aaaaaaa 


aaaaaaa 

a 'm- '-m 
a : ;a : ia 

a ' .8888 

a -8 
aaaaaaa 


010 


M 




u J a 

: jaacGC 

■:-jr;ic=c 
;::Br.^c 
i.L—ar ^t; 

• c.-'a-":'.-.-; 




: ;aaajL- 

;;ac.t3Bc 

Ja2:^"T 
aaarvjc 

aaaaaa:- 


a_;;a- 


. a . 

ai'a. .._a 
.■:az':e;a.- 

-. ='L-'?- • 
"ioa: ": 
ar.= . Bua 


:;aaa:::.. 

T.m::m::::-,. 

i5a;8r=a 
ac= -aa: 
mz::j>mm: 
.-aaar -a 


•. :aa :- 

:.:;:aB:jc 

.•.:-8r;;--; 

i;^ 


' a . 
. • '■ 
■a' 
8- 
:a 

'8 

8^ 


;-*a:. : 

;--8- 
; 8 ;;; 

■b' ■ 

8- • 

^8 


■-.■.■jcz-jio 
-;□^BCQc 
aajacoa 
uanacao 
o'oaaaac 
caoaoac 
mzzmzom 
;':0Da3ca 


8 

. 8 
8 

8888888 

a 
a 


aa 




aa 


a' 

^8 


oil 




aoanooa 
naaaaar 


.rj-JBOOC 

OCSBCSC 
■JCr^BCQO 

cozaaoo 
==:bcoo 
ncoBoo:: 
oaaaaac 


:aaaaa . 

a-- 

•-:aaa-.:- 
car : 

... 

aaaaaaa 


--a 
.".aaaaL- 
m 

a .:a 
-aaaaa 


. . . aa. 
: ..ara: 
8' .a.' 
. :a ' a 
a: .. . -.a: 
aaaaaaa 
.. J. 

' a 


aaaaaaa 

B' 

a. . . 
aaaaa' 

: :. a 
:; a 

a' .' ..a- 
■aaa 


a'"' 

a'.' 

aaaaaa 

a.. . a 

?ii.aaa' 


aBBaaaa 

a ". ; .0 

. ■ . a ■ . 
'.: B . 
' :b 
■•:b 

"* 


a. ■;:. .:.8 
::aaa88' 

a: _. :: a 

'iaBBB* 


88888 . 

' :: 

a:: a 
i^aaaBBB 

.a 

" - 


aa 
aa 


as 

aa 
aa 

^B 


a' 

a 

a 

a 

a 




'a 

a 

a 
^a 

a* 


.■8""a 

^^8 

- : a 


100 




.:oaaaa;'. 

□acccoc 
□□aaaoo 
□aoouao 
coaaaoc 

ccGCcao 
2ggz3arj 


•jaaa-.- 

;acrraL- 

arr- :::a 

a::-: 'B 


aaaaaa 

a." ." .a 
:'.a; ' :.'.a 
; a; ...a 
.'-aaaaa- 
..a . : a 

: : 

aaaaaa 


..aaaa.. 

a "•■ :a 

aL; . 

a. ' ■ 
ai . 

'*aaaa' 


aaaaa 

. a a 

'.m a 

'a' a 
.a a 

aaaaa' 


aaaaaaa 

a-- ■ 
a 

aaaa 

a 

a 


aaaaaaa 
a 

a. 
a 

aaaa 

a 

a 


aaaa 
8 a 

a 

a aaaa 

a' "m 

8 8 

aaaa 


8 a 
a 8 
a a 
a a 

BBBBBBB 

a a 
a a 
a a 
a a 


aaaaa 

a 
a 

a 
a 
a 

aaaaa 


aaaaa 

a 
a 

a 

a 8 

aaa ' 


a . ' .8 
a : - ac 

r a' 

a '8'; 
aa ~a. 

a.-- -;8 :•: 
a'-- '8 ■ 
a "8 


i 

a: 
a 

a " 


8 a 

88 .88 

a a aa 

a ' B a 
a. a a 
a a 

a- ' a 
a a 


8 .8 
88 .8 

a 8 .;8 
8 8 ;8 
a "8 ;8 

8 88 

a "8 
a 8 
8 a 


b'*'8 

8 .a 

8 8 

'aaa' 


101 




aaaaaa 

i : 

aaaaaa 

a:' 

8:- 

a- 


aaa 

a 'a 
a a 
a a 
a . a a 
a a 'B 

' aaa a 


aaaaaa 
a a 

a. : a 
a :.a 
aaaaaa 

a- a. 

: -a 

a a 


a*'**% 

'"'"'a 

'a 

aaaaa 


*"a"' 

a ~ 
a 
a- 
a 

: 

a 


a a 
a m 
a a 

a a 
a a 

■ aaa^ 


a. a 
B' a 
a a 

'a a' 
'a" 


a a 

a; 8 

8. 8 

a: a a 
a; a a 
bb" 'aa 

8' 8 


a. B 

.'B a 
.. . 8. a 
a a 

': 


a a 
a a 
a a 

1 


^a' 


■■■■ ■ •. 
l.-mmm-.- 
-er-cB^ 

a?f ?!i?B 


:8_.;.'._:a;j 

Bc"?"a 

ac:.' :'.:5b 
m--. :';3a 

'•B^Bii' 


a 'a 

8' 'b 

Laaa^ 


a a 




110 




-jseac.-; 


*"**a 

a*'**a 
a a 
aaaa a 


a 
a 

aa**"a 

Sa a 
a aaa 


a ' 
a 

"■aaa' 


a 

. . a 
. aaa. a 
a: - aa 
a. a 

: a: 

aaa a 


aaas.aB 
'■■■a 

a 'B 
a -a 
a 'B 
a aa 


a 
• 


a a 
aaaa 


: 

a aaa 
88 a 
a a 

a. a 
a a 

*aa' 

aB 
a a 


■ a. 
aa a 

a a 
a a 
a a a 


B 

a' 'a 
a a 


8 
8 

aaa 


a a a 

8 8 8 

aaa 


a 888 

a a 
a a 
a a 


■*'"a 
a a 
'aaaa' 


111 




^acaaa... 

Bcc^.-o.; 

Bcrs: • 


: 

a:: ' .a- 
a.. : :aa 

CBBBZa 

■ :a 
a 

'8 


a' aaa 

a 
a 

a. 
a 


'aa " 

aa 
a a 
■ aaa 


a 

aaaaa 
a 
a 
a 

a a 
aa 


1 

a a ' a a 
a a 1 a a a 
a aaaa 
a •aaa 
a a aaa 
a aa aa 


' * 1 

a a > aaaaaa 
a aa 1 ^a 

a'" : 1 a' 
aaaa 1 aaaaaa 




""a 

a a 
aaaa a 


1 • 

a a 

aaaa 

a' a 
a a 

8888 


a '•" 

8' 'a 
a . 8' . 
a 88 


B***B ' 
.BBBa -" 

.a ' . .a; 

-8888.- 

:b — 

'8 
8 


a' a* a 
a' a' 

a' a' a 
a a 

















FIGURE 16 - MCM66780 PATTERN 



uacjocotj 

BooooBc 
□aaaaoc 



□ooicoo 

OODOaOD 

OOOOCOD 
OCOOOOC) 

8888BBR 

OODOonr 



r 



1 io'O 



I V : 

a .8 
aaa a 



ijaaauac 
■□□□aao 

Boacclc 
■□::ccBc 



■ aaaa 
I a a 

■ 88 
8 8 8 



,_..-.-■ ; aaaaaaa - ■ I 

a I aa aa i aa i a a , 

a i a a { a ; a a ! 

■ I aaaaaaa. j '" "* 

aaa j F aaaaa ' i " 

aaa 'a a' I a a ' a - i 

- - - ■ - ; a a , a I 

i a a i a ; 

a a a I I 

: a a ; a a 

^aa aa^ ' | " 



a ' aa 

a ■■ a 



•""'( 
aaaa' 



a ' BBaaaa > a 

4 .......4.. 

a ; ai 

I ; BB ! a 

• ' a i I a 

I ; a a , ai 

J ' a a ' 



8 I 

.8 I 
.8 I 

aaaaBB 



aaaa aaaaa 

a I a a 

I a I 

! B I 

a I 8 a 
iBBB I aaaaa 



aaaaa Taaaaaaata a 
a;/ a I a a a 

a 

a' 
a 

: 



88888;. 



a ' ""[• "t" • 

• 5 I •_ a' I a a' 

a a a 

i_ I a 

8;.a~a:.B 
a*' *a 
'' aaa a 



B-.B88 

aa ':-.B 
8' .•:'.a' 



1011 ! 1100 


1 101 


1110 




a aaa 
a a a 'a' 
"a* ! *aaa" 

--f - - 








aaaaaaa 


a"*a 

aaaa 

aaaa 
aa aa 

*aaa' 


a a 
a a 

a a a 
'aaa' 


aaa aaaaaaa 

■' 'a ' a a 
a aaaa 
aaaaaaa aaaa a 

■a a'l: : 

aaa 1 aaaaaaa 

a I ' 

■aaaaaa 1 ■■ 
a aa 

a 1 ^a 


■■■■■■■ 

a a 
a a 

:": ■ 

aaa 


Baaaaaa 

a a 
a a 
a aaaa 
aaa 

aaa 


s'"s"*s 

a ""J 
a a 
'■■aaaa 




BB 




:: 

a a 

a a- 

a ■ 8' 


a 88 88 

8 aaaa 


"a 

a 

a" 

a 

a a 
a's a 




a . a 
a .8' 
aa a 

a .8-. 

8'. '8 

8 ' . ' a 

, J88i;:j-) 

-iacBaorl 

)')*OL-Su 

b'nStinori 
nnnrjooj) 


a 

aaaaaaa 

''aaaa 

B' . -IB' ■ 

81 

8. :. 

(laaaar : . 

: ■cj-.ia;r.-,. 
!]'-!r;ai:(it 
r - .a.-jt ■ : 


B' B' a 
a a 
a: 8 

:%B8 /. 

:':'saB':^: 

:';:,:)J8C 

'bbm*-' 


8 'as 

a '8 
a s 
a a 

.,:.i.Bl.'i! : 
w.:B(>BL.:' 

:j8dc)::8; 
aLK:|^/i;UB 


a .8 
a -8 

a a 

'aaa' 


a a 
a a 
a a 

Z" 'a^ 


B8 

a 
a 
a 
aaa 


aaa aa '■ 

a: 8' ja 
a: a .8 

a': >:! 

8' 8' a 


a .888 

88 ' '8' 

8'. 8' 

8 : 

a '8' 


i.aaas' 

81 ■ ' .:.a 
a: .:i8:. 


aaaaanr 

annnoan 
auouoao 
iaaaaoo 
aoonoon 
oaaaano 


;jau')iiuii 

oorHoro 
sodunan 
aor:acja(i 
aoi^onati 

l8noSlu 
naaaoan 


jaijoinx; 

oaaaann 

ationoai] 
aoouoau 
aa^aaon 


ciau'laon 

(loucinoci 
noonnuci 

cjcitinoon 


B*;.B.^(,'a 

:k;B;:::b:) 
:j8: (IBC: 

:i(jai.'ua(i 
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FIGURE 17 - INCIIM6790 PATTERN 



"^V^S AO 






0010 




0100 






0111 








1011 






1110 
















M M 








o* oo 






0* o« 


o% oo 




000 




□□□oooo 

8881888 

□□□oooo 


oaaoaoo 
□iSoooo 


□□□□aoo 

III 


III 

□□aaaoo 


aoaaooa 

8888888 

gioaSio 
8ooo8oa 


8888888 

oooSooo 

8888888 

ooooooo 


OOBBOOO 

8888888 

OOOOOOO 


O^OBOOO 


□aaaaao 

^ao 11 


aooooao 




8888888 

□aoogio 
iooogoa 

8888888 
8888888 

aoooooi 


8888888 
S888S88 

igogagi 

8888888 

oaaaiio 


Hooooi 


0 


■illl 




001 




8188888 
S888SI8 


□OBMOO 


□aoo 

8888 

I 


00 


aaooooo 

S88§888 

ilil 

□ataaoo 


oam 

888 

□□M 


if 

m 

moo 


ooaoooo 

pip 

ioaooio 

1888818 

□aaaaoo 


OBOOOOO 

8888818 
1888818 

□BBBOao 


O 
0 


Q^aoo 


oaaaaoo 

ocBullo 


88888§8 

□ooogao 

iii 


ooooooo 

§888888 

snlilSI 

8888888 

□aaoiio 


oooo 

3888 

□aii 

1 

oiai 


00 

88 








foal 


II 


010 






ill 

■.r:=a:r= 


=ac-a:;. 


jsaaacc 

ilii=8S 

^msczoa 
aaaaia= 


i8fl!88 

a==a=c3 
E"*ac% 


m 

EEi?iEE 
iiEEiSk 


naaaoco 

pill 

l8E8ilE 

=aaac3a 


wosaaso 

8331888 

§§§§§§§ 
.^==^oc^ 


ill 


j::bo::oc 

5EES|i8 
sEBiiEE 


□000000 

ooooooo 






Piiiiif 


rraarr- 


= t.3Cj 
--=e===n 


oil 




□■■■■■CJ 

■□SOOOf 

M 

1888881 

□■■■■■c 


8881888 

§SS!888 

oosiooo 

§881888 

□aaaaao 


jaaaaa;: 

m 

aaaaaaa 


-aaaaaa 

^EiiiBI 

c==c:3a 

iEs3:8l 

-aaaaar 


illifjs 

3a:=:ir 


aaaaaaa 

5c=5=CB 


--aaaao 

litilS 

igER88l 

saaaaar 


00==B*= 

c==a;== 

mm 


oaaaaac. 

ii'ffiB 

8888888 

□BBiaac 


uaaaaao 

sssgssi 

oaaiioo 


.-r.aa^...;- 

EEiiEf;:^ 

r.-aar--- 


-aa.: :-j 

M 




z-.zr.ozc 


mm 

33BDCC? 




100 


■ 0 


88§i8cS 

aoaaioi 

:s:s:ss 

8888889 

□□aaaar 


joaaaoo 

ac--.): -■.•■:a 


aaaaaa:, 
aaaaatc 
aaaaaa: 


joaaaac 

giiliS 

~caaaa= 


«aaaar: 

fiiil 

aaaaa-: 


aaaaaaa 

Pl 

Miiiii 


aaaaaa 


jjaaaa: 

iti'M 

.'caaaac 


accroaa 

III 

m-r.z: rm 


jaaaaac 

E3E8E8E 

ill 

raaaaa- 


=3aaaaa 

Miilfi 

3C=3|C3 

i3ES8EE 

.-aaar.r.- 


aoooooa 

8888888 

S8S888S 

i;§8§ 

aoooaoa 


aC3QC03 

8888388 

aooo=30 

iooo=oa 

!§§§§§§ 

aaaBBBB 


aocoooa 

in 

aosiooi 
acoQooi 

8888388 

accocoa 


ao303oa 

8888888 

11 

aoooooa 
Boocooa 


□oaaaoo 
ooaaaoo 


101 




aaaaaa 

i i 

aaaaaa 

ac 

%:•: 


aaa 

:• 

a .. - :a 

:= 

:a'.: a ' 
' ••• 


aaaaaac 

m 


jaaaaa'j 


[:t.rB"::L: 


a-_zci_'e 

a-: :r-: -ra 
a- : :■ 
ar.': ' . a 
ar -j : : :a 


acc3=3a 

ISEEEO: 

r^ar.-.;B.: 
_'Bi::-JB. : 
•.;'.-b::b:.. 

Er'sl'.' 

r-, -a; - 


accooca 
Bcc-coa 

8EEEEE8 

80=a=r:8 

mc----.m 


accccos 

s?EEE% 

Bc::-_-. -a 


•'J === _-a 

5aEEiii 

•:-a=f;- 

~- :a:: . 
.T.-.-a-.- : 
"■!;J ■-. 


aaaaaaa 

riiEEi? 

;,.-:r:ja:.:; 
•Jl'i. 


jaaaacc 

E!3EEEi 

■--lazr-nr; 

mm 

"8888 :-: 


a3i_r,3,- 

QB3C3CC 

r.c.r.mCz'-' 
:;.c::,^8:-.;: 

2^f.I;rc:B 


.:8aaa=c 

i^EESsE 

■z :T.m ::: 
.:: -.-a-jr 
■■.z-y.mz:: 
-■rr-jjBC- 
:-:-::-:b:: - 

-8888'-. - 


oooaooo 
□oaoago 
□aooolg 
aoooooi 

ooooooo 
ooooooo 

3888888 

ooooooo 


□odoooo 

8888888 

ooooooo 
ooooooo 
ooooooo , 
ooogcoo ' 
ooooooo 
aaaaaaa 


110 




ooaaoocj 
coaaooi: 

OOGlCCO 

□□□oaoo 

ooooooo 
□□□oooo 

8888888 

□oooooc 


mm 

-aaaa::a 


aa:- a' 

a: . ..':a: 

ar-aaa- 


mr.-^ --ja : 
-aaaa - - 


acL-2=ar 

IBEBgr 

Daaa: a; 


jaaaa:::'- 
a:; ::-:-e:.- 
aaaaaa:. 
ar ■. 
a ■ r. • 

-■aaa . - 


88. 

a . B' 
. :.B. 
. je: 
aaaaa' 

:. J- :. 
a .' 


mmm m 

: ■! 

a. aa 
aaa a 
a 

a. ..8 

BBBB 


m^':: T.:.':' 
ac-:.:;;. 
acBBBc::; 
mmz-zzm:-. 
ur.z--jm: 

lEEEel'- 

arror.a: 


. ja; 

■ ^aa- 

-a;"-: 
■'.•;a-:; . 
■. ;:a7--: 
. -Ta: . 

'888'. 


. :r8a--- 

:~::e8e 

::::-3a= 

.J 


a;.: 

a;.: . 
a; r.ria:; : 
ac::;ai.-- 
aca.:r .- . 
aa=a:..-': 
icrr.aL- 
a-. -.-a 


:'b' ■ 

, ; a-.:;-. 
.-: ;b ..: : 
: ; :B--.— 
.:-:-.■ar ': 
jar^:; 

iaai 


BBBoaaa 

Bc=aooa 
ac3a3oa 

8888888 

BC3anoa 


ajiaaor; 
aa33cac 

ao==3ao 
ac::o3ao 
acoroan 


20000C10 

□cBoooo 
oaaaaoo 
aooooao 
aooooao 

8888888 

oaaaaoo 


111 




aoaaaoo 

t8888IF, 

•□□□□io 

fssssis 

1888888 


uaaaoac 

:888!lg 

aooccao 
aQooaic 
Qiaaoao 

□ooooao 

□oonoio 
oooccao 


acaaacj 

aac==ar; 

acz3==- 

mzrzr-.r 


'waiaif n 

a3-j:;ra.- 
caacrr J 

-■aaa'- 


Ll;aL."i.: 
iiaiii: 


icLicai- 
a:::-:ar 

:EE=i:E 

arcjjjBin 


a!:;:. ;;c"b 
ac. :;a 
ar. .;r:jB 

.--.-a:.- 


ac^ac^a 
ac=ac3a 

:EE8EBi 

-^aaraar 


iMM 

Lia^cac-.- 

3-mmccc 
jan -ace 

B(-:::-58r: 


a:.- ::8: 

ac:=caari 
3aaa::ac: 

-aaaar- 


T"?a^r 

■■ zzmr.: .: 

aaaaaa- 


;iit§E§§ 

uoa==33 
ua=3=3o 

CGBOOOa 

cj^aaooa 
■,'.:->mmoc 


.; J JBCLIL! 

(ToSacnLi 


tpaaucju 

n_'r::aoo 

3C200BC3 
C-030BO0 

8S2388F: 

coaarr-c 


aaaaaaa 

onsQooo 
booocoo 

0030000 

ooooooo 
ooooooo 
nononon 


oaooaoo 

8888888 

oaooaoo 
aooaooa 
ogaooao 

888888S 

ooaooan 
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MCM66700 S«ri« 
Pin> 



MCM6570 S«ri«s 

MCM6571 

MCM6571A 

MCM6572 

MCM6573 

MCM6573A 

MCM6574 

MCM6575 

MCM6576 

MCM6577 

MCM6578 

MCM6579 



MCM66700 Equivalsnt 

MCM66710 
MCM66714 
MCM66720 
MCM66730 
MCM66734 
MCM66740 
MCM66750 
MCM66760 
MCM66770 
MCM66780 
MCM66790 



DMcription 

ASCII, shifted 

ASCII, shifted 

ASCII 

Japanese 

Japanese 

Math Synibols 

Alphanumeric Control 

British, shifted 

German, shifted 

French, shifted 

European, shifted 




MCM6570 Sarin 
Pin Awignmant 




APPLICATIONS INFORMATION 



One important application for the MCM66700 series is 
in CRT display systems (Figure 18). A set of buffer shift 
registers or random access memories applies a 7-bit 
character code to the input of the character generator, 
which then supplies one row of the character according 
to the count at the four row select inputs. As each row 
is available, it is put into the TTL MC7495 shift registers. 
The parallel information in these shift registers is clocked 



serially out to the Z-axis where it modulates the raster 
to form the character. 

The MCM66700 series require one power supply of 
+ 5.0 volts. When powering this device from laboratory 
or system power supplies, it is important that the Absolute 
Maximum Ratings not be exceeded or device failure 
can result. Some power supplies exhibit spikes or glitches 
on their outputs when the ac power is switched on and off. 



FIGURE 18 - CRT DISPLAY APPLICATION USING MCM66710 



15 
16 



Character 

Code 



A2 
A3 
A4 
A5 



D2 
03 
D4 
D5 
D6 



A6 

RS0RS1RS2RS3 
22 1 23| 24| 



Control 
Counters 



6 

19 
_5 
20 



DS 


QO 


MC 




C1 


Q1 


C2 




Dpo 




Dpi 


Q2 


Dp2 




DP3 


Q3 



DS 

MC 

01 

02 

Dpo 

Dpi 

Dp2 

Op3 



Z Axis 
Input 
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The formats below are given for your convenience in preparing character information for MCM66700 programming. 
THESE FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom 
Programming instructions for detailed procedures. 



Character Number . 



Character Number . 



Character Number _ 



□□□□□□□□ 
□□□□□□□ 
□□□□□□□ 
□□□□□□□ 
□□□□□□□ 
□□□□□□□ 



□ □□ 

□ □□ 

□ □□ 



□ □□□ 

□ □□□ 

□ □□□ 



□ □□ 

□ □□ 

□ □□ 

□ □ 

□ □ 

□ □□ 

□ □ 

□ □ 

□ □□ 

S D6 D4 



□ □□ 

□ □□□ 

□ □□O 

□ □ 

□ □ 

□ □□□ 
□PDDD 

□ □□ 

□ □□□ 



□ □□( 

□ □□[ 



□ □□ 

□ □ 

□ □□ 

□ □□ 

□ □□ 

□ □□ 

□ □□DO 
□□□ 
□□□ 



□□□ 
□□□ 
□□□□ 
□□□□ 
□□□□ 
□□□□ 
□□ 
□□□□ 
□ □□□ 



Character Number _ 



Character Number 



Character Number 



□ □□ 

□ □□□□ 

□ □□ 

□ □□ 

□ □□ 

□ □□ 

□ □□pD 

□ □□ 

□ □□ 



□ □□ 

□ □ 

□ □□□ 

□ □□□ 

□ □□□ 

□ □□□ 

□ □ 

□ □□□ 

□ □□□ 



MSB 

□ □□□ 

□ □□□□ 

□ □□ 

□ □□ 

□ □□ 

□ □□ 

□ □ 

□ □□ 

□ □□ 



□ □□□ 
□ □ 

□ □□□ 

□ □□□ 

□ □□□ 

□ □□□ 
□ □□ 

□ □□□ 

□ □□□ 



MSB 

□ □□□ 

□ □□ 

□ □□ 

□ □□ 

□ □□ 

□ □□ 

□ □ 

□ □□ 

□ □□ 



LSB HEX 



□ □□□ 

□ □□□ 

□ □□□ 

□ □□□ 

□ □□□ 

□ □□□ 
□ □□ 

□ □□□ 

□ □□□ 



□ □ 



Character Number . 



Character Number . 



Character Number 



□ □□ 

□ □ 

□ □ 

□ □□ 
□□□ 

□ □ 

□ □ 

□ □□ 

□ □□ 

S D6 D4 



□ □□( 



□ □ 
□ □□□□ 

□ □□ 

□ □□□ 

□ □□□ 

□ □ 

□ □ 

□ □□□ 

□ □□□ 



□ □ 



□ □□[ 

□ □□[ 



□□□□□□□□ 
□□□□□□□ 
□□□□□□□ 
□□□□□□□ 
□□□□□□□ 
□□□□□□□ 
□□□□□□□ 



□ □□ 

□ □□ 



□ □□□ 

□ □□□ 



□□□□□□□□ 
□□□□□□□ 
□□□□□□□ 
□□□□□□□ 
□□□□□□□ 
□□□□□□□ 
□□□□□□□ 
□□□□□□□ 



□ □□ 



□ □□□ 
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MOTOROLA 



1024 X 8-BIT READ ONLY MEMORY 

The MCM68A30A/MCM68B30A are mask-programmable byte- 
organized memories designed for use in bus-organized systems. 
They are fabricated with N-channel silicon-gate technology. For 
ease of use, the device operates ^rom a s\ng\e po\Ner supply, has 
compatibility with TTL and DTL, and needs no clocks or 
refreshing because of static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. The 
active level of the Chip Select inputs and the memory content are 
defined by the customer. 

• Organized as 1024 Bytes of 8 Bits 

• Static Operation 

• Three-State Data Output 

• Four Chip Select Inputs (Programmable) 

• Single ±10% 5-Volt Power Supply 

• TTL Compatible 

• Maximum Access Time = 350 ns - MCM68A30A 

250 ns - MCM68B30A 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


vcc 


-0.3 to +7.0 


Vdc 


Input Voltage 




-0.3 to ■►7 0 


Vdc 


Operating Temperature Range 


Ta 


0 to +70 


°C 


Storage Temperature Range 


^stg 


-65 to -t-150 





NOTE 1 Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 



MCM68A30A 
MCM68B30A 



MOS 

IN-CHANNEL, SILICON -GATE) 

1024 X 8-BIT 
READ ONLY MEMORY 




P SUFFIX 

PLASTIC PACKAGE 
CASE 709-02 



C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 623-04 



PIN ASSIGNMENT 



GNDC 1 
DOC 2 
Die 3 
D2C 4 
031 
D4C 
D5C 
D6C 
D7C 

CSiC 

CS2C 

VccC 



]A0 
]A1 
]A2 
]A3 
7A4 
]A5 
]A6 
3A7 
]A8 
]A9 
]CS4 
13 ]CS3 



MC6800 
Microprocessor 



M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 



MCM68A30A/MCM68B30A READ ONLY 
MEMORY BLOCK DIAGRAM 



MCM68A30A 
MCM68B30A 
Read Only 
Memory 



Random 
Access 
Memory 

Interface 
Adapter 



Interface 
Adapter 



Address Data 
Bus Bus 



Memory 
Matrix 
(1024 X 8) 



Selection 
and Control 



Memory Address 
and Control 





Data 




Buffers 



DS9466 R 1/6-78 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otheryvise noted.) 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Norn 


Max 


Unit 


Supply Voltage 


vcc 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage 


V|H 


2.0 




5.5 


Vdc 


input Low Voltage 




-0.3 




0.8 


Vdc 



DC CHARACTERISTICS 



Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Current 

IVin = Oto 5.5 V) 


'in 






2.5 


^Adc 


Output High Voltage 
dOH = -205mA) 


VOH 


2.4 






Vdc 


Output Low Voltage 
(Iql ' 6 mA) 


Vol 






0.4 


Vdc 


Output Leakage Current (Three State) 

(CS = 0.8 V or CS = 2.0 V, Vqui = 0-^ V to 2.4 V) 


'LO 






10 


^Adc 


Supply Current 

(Vcc = 5.5 V,Ta = 0OC) 


'cc 






130 


mAdc 



CAPACITANCE (f -- I .O MHz. = 25°C, periodically sampled 
rather than 100% tested.) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance 


Cin 


7.5 




Output Capacitance 


Cout 


12.5 


pF 



This device contains circuitry to protect the 
inputs against damage due to high static voltages 
or electric fields; however, it is advised that 
nornf>al precautions be taken to avoid application 
of any voltage higher than maximum rated volt- 
ages to this high-impedance circuit. 



AO 


24 


A1 


23 


A2 


22 


A3 


21 


A4 


20 


A5 


19 


A6 


18 


A7 


17 


A8 


16 


A9 


15 



Address 
□•code 



BLOCK DIAGRAM 



Memory 
Matrix 
(1024 X 8) 



CSI* 10 
CS2* 
CS3 
CS4 



'Active level defined by the customer. 



3 State 
Buffer 



D2 
D3 
D4 
D5 
06 
D7 



Vcc = P*" 12 
Gnd = Pin 1> 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and tennperature unless otherwise noted.) 
(All timing with tp = tf = 20 ns. Load of Figure 1 ) 







MCM68A30AL 


MCM68B30AL 




Characteristic 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Cycle Tinne 


tcyc 


350 




250 




ns 


Access Time 


tacc 




350 




250 


ns 


Chip Select to Output Delay 


tco 




150 




125 


ns 


Data Hold from Address 


^DHA 


10 




10 




ns 


Data Hold from Deselection 


tDHD 


10 


150 


10 


125 


ns 



FIGURE 1 - AC TEST LOAD 



Tost Point O— 



* Includes Jig Capacitance 



> 5.0 V 

; Rl = 2.5 k 



MMO6150 
or Equiv 



MMO7000 

or Equiv 




MCM68A30A*MCM68B30A 



By the pi ogt amming of a single photomask for the 
MCM68A30A/MCM68B30A, the customer may specify 
the content of the memory and the method of enabling 
the outputs. 

Information on the general options of the 
MCM68A30A/MCM68B30A should be submitted on 
an Organizational Data form such as that shown in Figure 
3. ("No Connect" must always be the highest order Chip 
Select pin(s).) 

Information for custom memory content may be sent 
to Motorola in one of four forms (shown in order of 
preference) : 

1. Paper tape 'output of the Motorola M6800 Software. 

2. Hexadecimal coding using IBM Punch Cards. 

3. EPROM (MCM2708. MCM27A08, or MCM68708). 

4. Hand-punched paper tape (Figure 3). 
PAPER TAPE 

Included in the software packages developed for the 
M6800 Microcomputer Family is the ability to produce 
a paper tape output for computerized mask generation. 
The assembler directives are used to control allocation 
of memory, to assign values for stored data, and for 
controlling the assembly process. The paper tape must 
specify the full 1024 bytes. 



CUSTOM PROGRAMMING 

FIGURE 2 - 



BINARY TO HEXADECIMAL CONVERSION 



Binary 
Data 



Hexadecimal 
Character 



IBM PUNCH CARDS 

The hexadecimal equivalent (from Figure 2) may be 
placed on 80 column IBM punch cards as follows: 

Step Column 

1 12 Byte "0" Hexadecimal equivalent for 

outputs D7 thru D4 (D7 = M.S.B.) 

2 13 Byte "0" Hexadecimal equivalent for 

outputs D3 thru DO (D3 = M.S.B.) 

3 14-75 Alternate steps 1 and 2 for consecutive 

bytes. 

4 77-80 Card number (starting 0001) 
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FIGURE 3 - HAND-PUNCHED PAPER TAPE FORMA" 



Frames 

Leader 
1 toM 

M + 1 , M + 2 

M + 3 to M + 66 

M + 67. M + 68 

M + 69to M + 2112 



Blank Tape 



Blank Tape 

Allowed for customer use (M < 64) 
CR; LF (Carriage Return; Line 
Feed) 

First line of pattern information 
(64 hex figures per line) 
CR; LF 

Remaining 31 lines of hex figures, 
each line followed by a Carriage 
Return and Line Feed 



Frames 1 to M are left to the customer for internal 
identification, where M <64. Any combination of alpha- 
numerics may be used. This information is terminated 
with a Carriage Return and Line Feed, delineating the 
start of data entry. (Note that the tape cannot begin 
with a CR and/or LF. or the customer identification will 
be assumed to be programming data.) 

Option A (1024 X 8) 

Frame M + 3 contains the hexadecimal equivalent of 



bits D7 thru D4 of byte 0. Frame M + 4 contains bits 
D3 thru DO. These two hex figures together program byte 
0. Likewise, frames M + 5 and M + 6 program byte 1, 
while M + 7 and M + 8 program byte 2. Frames M + 3 to 
M + 66 comprise the first line of the printout and program, 
in sequence, the first 32 bytes of storage. The line is 
terminated with a CR and LF. 

Option 8 (2048 x 4) 

Frame M + 3 contains the hexadecimal equivalent 
of byte 0, bits D3 thru DO. Frame M + 4 contains byte 1, 
frame M + 5 byte 2, and so on. Frames M + 3 to M + 66 
sequentially program bytes 0 to 31 (the first 32 bytes). 
The line is terminated with a CR and LF. 
Both Options 

The remaining 31 lines of data are punched in sequence 
using the same format, each line terminated with a CR 
and LF. The total 32 lines of data contain 32 x 64 or 
2048 characters. Since each character programs 4 bits of 
information, a full 8192 bits are programmed. 

As an example, a printout of the punched tape for 
Figure 13 would read as shown in Figure 10 (a CR and 
LF is implicit at the end of each line). 



FIGURE 4 - FORMAT FOR PROGRAMMING GENERAL OPTIONS 



ORGANIZATIONAL DATA 
MCM68A30A/68B30A MOS READ ONLY MEMORY 



Customer: 

Company . 
Part No. . 
Originator . 



Phone No. 



Motorola Use Only: 



Quote: 



Part No.: 



Specif. No.: 



Chip Select Options: 

CS1 
CS2 
CS3 
CS4 



Active 
High 

□ 
□ 
□ 
□ 



Active 
Low 

□ 
□ 
□ 
□ 



No Connect 
"Don't Care" 

□ 
□ 
□ 
□ 
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MCM68A308 
MCM68B308 



1024 X 8-BIT READ ONLY MEMORY 

The MCM68A308/MCM68B308 is a mask -programmable byte- 
organized memory designed for use in bus-organized systems. It is 
fabricated with N-channel silicon-gate technology. For ease of use, 
the device operates from a single power supply, has compatibility 
with TTL and DTL, and needs no clocks or refreshing because 
of static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. The 
active level of the Chip Select inputs and the memory content 
are defined by the customer. 

• Organized as 1024 Bytes of 8 Bits 

• Static Operation 

• Three-State Data Output 

• Mask-Programmable Chip Selects for 

Simplified Memory Expansion 

• Single ±10% 5- Volt Power Supply 

• TTL Compatible 

• Maximum Access Time = 350 ns - MCM68A308 

250 ns - MCM68B308 

• 350 mW Typical Power Dissipation 



MOS 



(N-CHANNEL, SILICON-GATE) 

1024 X 8-BIT 
READ ONLY MEMORY 




C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 623-04 



P SUFFIX 

PLASTIC PACKAGE 
CASE 709-02 




MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 

3aK 32K_ 



A7C 1 • 
MCI 
AfCl 
A4C 4 
ASCt 
MCI 
A1C7 
MCI 
OOlCI 
0O1CM 
OQIC 11 
VMC11 



a 3M 



n 3Aia 
It 3Aie 

II 3*11 



ir 30or 



IISDOI 
14 3004 




MCM68732 



»1 3V^ 

»3Q 

1t3A10 



17 3007 
II 3001 
II 30OI 
14 30O4 
U3009 




MOTOROLA'S PIN COMPATIBLE ROM FAMILY 

_32K_ 

Mbvcc 





MCMe8A316E 



INDUSTRY STANDARD PINOUTS 



PIN ASSIGNMENT 



A7C 
A6C 
A5C 
A4C 
A3C 
A2C 
Al[ 
AOC 
Q0[ 
QIC 
Q2C 
VssC 12 



24 ]Vcc 
23 1A8 
22 lA9 
21 1S3 
20 1S1 
19 3S4 
18 ]S2 
17 ]Q7 
16 j Q6 
15 ]Q5 
14.]Q4 
13 ]Q3 



PIN NAMES 


AO - A9 


Address Inputs 


81 S4 


. . Chip Selects 


QO Q7 


. Data Output 




\ 5 V Power Supply 




Ground 



039601/6-76 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

^(Full operating voltage and temperature range unless otherwise noted) 

RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Mnx 


Unit 


Supply Voltage 


Vcc 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage 


V|H 


2.0 




5.5 


Vdc 


Input Low Voltage 


V|L 


-0.3 




0.8 


Vdc 


DC CHARACTERISTICS 




Characteristic Symbol 


Min 


Max 


Unit 


Input Current 

(Vjn = Oto 5.5 V) 


•in 




2.5 


/LiAdc 


Output High Voltage 
(lOH = -205 /iA) 


VOH 


2.4 




Vdc 


Output Low Voltage 
(IOJL=1-6mA) 


Vol 




0.4 


Vdc 


Output Leakage Current (Three-State) 

(S = Ofl V or S = 2.0 V, Vout = OA V to 2.4 V) 


'LO 




10 


/LiAdc 


Supply Current 

. (Vcc = 5.5 V, Ta = 0"C) 


'cc 




130 


mAdc 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


Vcc 


-0.3 to +7.0 


Vdc 


Input Voltage 


Vjn 


-0.3 to +7.0 


Vdc 


Operating Tennperature Range 


Ta 


0 to +70 


. "c 


Storage Temperature Range 


''^stg 


-65 to +150 


. °c 



NOTE 1: Permanent device damage may occur 
if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be 
restricted to RECOMMENDED OPERATING 
CONDITIONS. Exposure to higher than recom- 
mended voltages for extended periods of time 
could affect device reliability. 



M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 



MC6B00 
MicroprocestO' 



MCM68A316E| 
ReacI Only 
Memory 



Random 
Access 
Memory 



Adapter 



Interface 
Adapter 



Address Data 
Bus Bus 



BLOCK 
DIAGRAM 



AO 


8 


A1 




A2 




A3 




A4 




AS 




A6 




A7 




A8 


23 


A9 


22 



Address 
Decode 



Memory 

Matrix 
(1024 X 8 



3 State 
Output 
Buffers 



SI • 


20 — 


S2' 


18 — 


S3' 


21 — 


S4* 


19 — 




»9 QO 
NiO Ql 
►11 Q2 
►13 Q3 
^14 Q4 

► 15 Q5 

► 16 Q6 

► 17 Q7 



Active level defined by the user. 



^SS 



Pin 24 
Pin 12 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and tennperature unless otherwise noted. 
All timing with t^ = tf = 20 ns, Load of Figure 1 ) 



Characteristic 


Symbol 


MCM68A308 


MCM68B308 


Unit 


Min 


Max 


Min 


Max 


Cycle Time 


tcyc 


350 




250 




ns 


Access Time 


tacc 




350 




250 


ns 


Chip Select to Output Delay 


tso 




150 




150 


ns 


Data Hold from Address 


tDHA 


10 




10 




ns 


Data Hold from Deselection 


<DHD 


10 


150 


10 


150 


ns 



CAPACITANCE 

(f = 2.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance 


Cin 


7.5 


PF 


Output Capacitance 


Cout 


12.5 


PF 



This device contains circuitry to protect 
the inputs against damage due to high static 
voltages or electric fields; however, it is 
advised that normal precautions be taken 
to avoid application of any voltage higher 
than maximum rated voltages to this 
high-impedance circuit. 



FIGURE 1 - AC TEST LOAD 



Tett Point o- 



130 pF • 



Includes Jig Capacitance 



V. 



R. = 2.5 k 



MMO6150 

or Equiv 



MMD7000 
or Equiv 



TIMING DIAGRAM 



X2.0 V 



^tDHA« 



2.4 V 
0.4 V 



= Don't care 
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CUSTOM PROGRAMMING 



By the programming of a single photomask for the 
MCM68A308/MCM68B308, the customer may specify 
the content of the memory and the method of enabling 
the outputs. (A "no-connect" must always be the highest 
order chip-select (s).) 

Information on the general options of the 
MCM68A308/MCM68B308 should be submitted on an 
Organizational Data form such as that shown in Figure 4. 

Information for customer memory content may be 
sent to Motorola in one of four forms (shown in order 
of preference) : 

1. Paper tape output of the Motorola M6800 Software. 

2. Hexadecimal coding using IBM Punch Cards. 

3. EPROM one MCM68A708 or equivalent. 

4. Hand punched paper tape (Figure 3). 

PAPER TAPE 

Included in the software packages developed for the 
M6800 Microcomputer Family is the ability to produce 
a paper tape output for computerized mask generation. 
The assembler directives are used to control allocation 
of memory, to assign values for stored data, and for 
controlling the assembly process. The paper tape must 
specify the full 1024 bytes. 



FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION 



Binary 
Data 



Hexadecimal 
Character 



IBM PUNCH CARDS 

The hexadecimal equivalent (from Figure 2) may be 
placed on 80 column IBM punch cards as follows: 
Step Column 

1 12 Byte "0" Hexadecimal equivalent for 

outputs Q7 thru Q4 (Q7 = M.S.B.) 

2 13 Byte "0" Hexadecimal equivalent for 

outputs Q3 thru QO (Q3 = M.S.B.) 

3 14-75 Alternate steps 1 and 2 for consecutive 

bytes. 

4 77-80 Card number (starting 0001) 



FIGURE 3 - HAND-PUNCHED PAPER TAPE FORMAT 



Frames 

Leader Blank Tape 

1 to M Allowed for customer use (M < 64) 

M + 1,M + 2 CR; LF (Carriage Return; Line 

Feed) 

M + 3 to M + 66 First line of pattern information 

(64 hex figures per line) 
M + 67. M + 68 CR; LF 

M 69 to M -^ 21 1 2 Remaining 31 lines of hex figures, 
each line followed by a Carriage 
Return and Line Feed 

Blank Tape 

Frames 1 to M are left to the customer for internal 
identification, where M < 64. Any combination of alpha- 
numerics may be used. This information is terminated 
with a Carriage Return and Line Feed, delineating the 
start of data entry. (Note that the tape cannot begin 



with a CR and/or LF, or the customer identification will 
be assumed to be programming data.) 

Frame M -»- 3 contains the hexadecimal equivalent of 
bits Q7 thru Q4 of byte 0. Frame M + 4 contains bits 
Q3 thru QO. These two hex figures together program byte 
0. Likewise, frames M + 5 and M + 6 program byte 1, 
while M + 7 and M -^ 8 program byte 2. Frames M + 3 to 
M 66 comprise the first line of the printout and program, 
in sequence, the first 32 bytes of storage. The line is 
terminated with a CR and LF. 

The remaining 31 lines of data are punched in sequence 
using the same format, each line terminated with a CR 
and LF. The total 32 lines of data contain 32 x 64 or 
2046 characters. Since each character programs 4 bits of 
information, a full 8192 bits are programmed. 
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FIGURE 4 - FORMAT FOR PROGRAMMING GENERAL OPTIONS 



ORGANIZATIONAL DATA 
MCM68308 MOS READ ONLY MEMORY 



Customer: 

Company . 
Part No. . 
Originator . 



Phone No. 



Motorola Use Only: 



Quote: 

Part No.: _ 
Specif. No.: 





Active 


' Active 


No 




High 


Low 


Connect 


SI 


□ 


□ 


□ 


S2 


□ 


□ 


□ 


S3 


□ 


□ 


□ 


S4 


□ 


□ 


□ 



2-178 



® 



MOTOROLA 



MCM68A316A 



2048 X 8-BIT READ ONLY MEMORY 

The MCM68A316A is a mask-programmable byte-organized 
memory designed for use in bus-organized systems. It is fabricated 
with N-channel silicon-gate technology. For ease of use, the device 
operates from a single power supply, has compatibility with TTL 
and DTL, and needs no clocks or refreshing because of fully 
static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read-only storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. The 
active level of the Chip Select inputs and the memory content 
are defined by the user. 

• Fully Static Operation 

• Three-State Data Output 

• Mask-Programmable Chip Selects for 

Simplified Memory Expansion 

• Single ±10% 5-Volt Power Supply 

• TTL Compatible 

• Maximum Access Time = 350 ns 

• Plug-ih Compatible with 231 6A 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


vcc 


-0.3 to -f-7.0 


Vdc 


Input Voltage 


Vin 


-0.3 to -H7.0 


Vdc 


Operating Temperature Range 


Ta 


0 to -»-70 


°C 


Storage Temperature Range 


"""stg 


-65 to-H50 





NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. 



M6800 MICROCOMPUTER FAMILY BLOCK DIAGRAM 



MC6800 
Microprocessor 



MCM68A316A 
Read Only 
Memory 



Random 
Access 
Memory 



Interface 
Adapter 



Interface 
Adapter 



Address Data 
Bus Bus 



MOS 



(N-CHANNEL, SILICON-GATE) 

2048 X 8-BIT 
READ ONLY MEMORY 



C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 



^^^^ CASt 6ZH)4 

P SUFFIX U " 



PLASTIC PACKAGE 



PIN ASSIGNMENT 



A7[ 
A8C 
A9C 
AIDE 
AOC 
AlC 
A2[ 
A3C 
A4[ 
A5[ 
A6C 

vssC 



1 • 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 



JVCC 
]Q0 

1Q1 
]Q2 
1Q3 
]Q4 
]Q5 
306 
3Q7 
]S1 
14 3S2 
13 ]S3 



PIN NAMES 


A0-A10 


. . . Address Inputs 


SI -S3 


. . .Chip Selects 


QO-Q? 


. . . Data Output 


Vcc 


. . . +5 V Power Supply 


vss 


. . . Ground 



DS9602/6-78 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage 


Vcc 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage 


V|H 


2.0 




5.5 


Vdc 


Input Low Voltage 


V|L 


-0.3 




0.8 


Vdc 


DC CHARACTERISTICS 




Characteristic Symbol 


Min 


Max 


Unit 


Input Current 

(V,n = 0 to 5.5 V) 


lin 




2.5 


/uAdc 


Output High Voltage 
(Iqh = -205 AiA) 


VoH 


2.4 




Vdc 


Output Low Voltage 
dOL = 1-6 mA) 


Vol 




0.4 


Vdc 


Output Leakage Current (Three-State) 

(S = OB V or S = 2.0 V, Vout = 0.4 V to 2.4 V) 


'lo 




10 


^Adc 


Supply Current 

(Vcc = 5.5 V, Ta = 0°C) 


'cc 




130 


mAdc 



CAPACITANCE 

(f = 2.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance 


Cin 


7.5 


PF 


Output Capacitance 


Cout 


12.5 


PF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted. 
All timing with t^ = tf = 20 ns. Load of Figure 1 ) 



Characteristic 


Symbol 


Min 


Max 


Unit 


Cycle Time 


^cyc 


350 




ns 


Access Time 


^acc 




350 


ns 


Chip Select to Output Delay 


tso 




150 


ns 


Data Hold from Address 


tDHA 


10 




ns 


Data Hold from Deselection 


tH 


10 


150 


ns 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however; it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 



FIGURE 1-AC TEST LOAD 



Test Point o— 




ncludes Jig Capacitance 



BLOCK 
DIAGRAM 



AO 


5 






A1 


6 






A2 


7 






A3 


8 






A4 


9 




Address 


A5 


10 




Decode 


A6 


1 1 






A7 


1 






A8 


2 






A9 


3 






AID 


4 






sT • 


15 




S2' 


14 


3D- 


S3* 


13 





Memory 
Matrix 
(2048 X 8) 



3 State 
Output 
Buffers 



Active level defined by the user. 



Vcc 

vss 



► 23 QO 
"22 Ql" 
•21 ai 

" 20 Q3 
►19 Q4' 

► 18 Q5" 
►17 Q6 " 
►16 Q7' 



^ Pin 24 
= Pin 12 
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CUSTOM PROGRAMMING 



By the programming of a single photomask for the 
MCM68316A, the customer may specify the content of 
the memory and the method of enabling the outputs. 

Information on the general options of the 
MCM68A316A should be submitted on an Organizational 
Data form such as that shown in Figure 3. 

Information for custom memory content may be sent 
to Motorola in one of four forms (shown in order of 
preference) : 

1 . Paper tape output of the Motorola M6800 Software. 

2. Hexadecimal coding using IBM Punch Cards. 

3. EPROM (TMS2716 or MtM2716). 

4. Hand-punched paper tape. 

PAPER TAPE 

Included in the software packages developed for the 
M68Q0 Microcomputer Family is the ability to produce a 
paper tape output for computerized mask generation. The 
assembler directives are used to control allocation of 
memory, to assign values for stored data, and for control- 
ling the assembly process. The paper tape must specify the 
full 2048 bytes. 



FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION 



Binary 
Data 



Hexadecimal 
Character 



IBM PUNCH CARDS 

The hexadecimal equivalent (from Figure 2) may be 
column IBM punch cards as follows: ' 



placed 
Step 
1 



on 80 
Column 
12 

13 

14-75 

77-80 



Byte "0" Hexadecimal equivalent for 
outputs Q7 thru Q4 (Q7 = M.S.B.) 
Byte "0" Hexadecimal equivalent for 
outputs Q3 thru QO (Q3 = M.S.B.) 
Alternate steps 1 and 2 for consecutive 
bytes. 

Card number (starting 0001) 
Total number of cards (64) 



FIGURE 3 - FORMAT FOR PROGRAMMING GENERAL OPTIONS 



Customer: 

Company — 
Part No. . . 
Originator _ 



ORGANIZATIONAL DATA 
MCM68A316A MOS READ ONLY MEMORY 



Phone No 



Chip Select: 



Motorola Use Only: 



Quote: _ 
Part No.: 



Specif. No.: 









*Don't Care 




Active High 


Active Low 


(No Connect) 


sT 


□ 


□ 


□ 


S2 


□ 


□ 


□ 


S3 


□ 


□ 


□ 




•A don't care m 


ust always be the highest order Chip Select (s) 
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MOTOROLJK 



MCM68A316E 



2048 X 8 BIT READ ONLY MEMORY 

The MCM68A316E is a iftask-prodrammable byte-organized 
memory designed for use in bus-organizAd systems. It is fabricated 
with N-channel silicon-gate technology. For ease of use, the device 
operates from a single power supply, has compatibility with TTL and 
DTL, and needs no clocks or refeshing because of static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. Memory 
expansion is provided through multipit Chip Se\ett inputs. The 
active level of the Chip Select inputs ind the memory content 
are defined by the user. 

• Fully Static Operation 

• Three-State Data Output 

• Mask-Programmable Chip Selects for 

Simplified Memory Expansion 

• Single ± 10% 5- Volt Power Supply 

• TTL Compatible 

• Maximum Access Time = 350 ns 

• Plug-in Compatible with 231 6E 

• Pin Compatible with 2708 and TMS271 6 EPROMs 



MOTOROLA'S PIN-COMPATIBLe EMIOM FAMILY 

« 3M C 



MOS 



(N-CHANNEL. SILICON -GATE ) 

2048 X 8 BIT 
READ ONLY MEMORY 



C SUFRX 

FRIT-SEAL CERAMIC PACKAGE 
^^^^ CASE 62*04 

PLASTIC PACKAGE I 




CI0 

C1I 
C1I 



MOTOROLA'S PIN-COMPATIBLi ROM FAMILY 




INDUSTRY STANDARD f^NOUTS 



PIN ASSIGNMENT 



A7C 1 • 

A6C: 

A5C 2 
A4[ A 
A3C 5 
A2C 6 
Al[ 
A0[ 

QOC 
QIC 

Q2[ 

vssC 



Ivcc 

)A8 
IA9 
]S3 

Isi 

)A10 

)S2 

1Q7 

loe 

lQ6 
104 
JQ3 



PIN NAMES 


AO-AID 


. . Addren Input* 


SI -S3 


. . . Chip Selects 


Q0-Q7 


. . . Oat* Output 




. . . + 5 V Power Supply 


vss 


. . . Ground 



DS9Goo/e-7e 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 

RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage 


vcc 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage 


V|H 


2.0 




5.5 


Vdc 


Input Low Voltage 


V|L 


-0.3 




0.8 


Vdc 


DC CHARACTERISTICS 




Characteristic Symbol 


Min 


Max 


Unit 


Input Current 

(Vjn = Oto 5.5 V) 


■in 




2.5 


/iAdc 


Output High Voltage 
<'0H = -205 mA) 


VOH 


2.4 




Vdc 


Output Low Voltage 
dOL = 16 mA) 


Vol 




0.4 


Vdc 


Output Leakage Cununt , ihree-State) 

(S = 05 V or S = 2.0 V. Vout = 0.4 V to 2.4 V) 


'lo 




10 


AiAdc 


Supply Current 

(Vcc = 5.5 V,Ta = 0°C) 


•cc 




130 


mAdc 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


Vcc 


-0.3 to +7.0 


Vdc 


Input Voltage 


Vin 


-0.3 to +7.0 


Vdc 


Operating Temperature Range 


Ta 


0 to +70 


oc 


Storage Temperature Range 


"•"stg 


-65 to +150 


°C 



NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. 



CAPACITANCE 

(f = 2.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance 


Cm 


7.5 


PF 


Output Capacitance 


Cout 


12.5 


PF 



MC6800 
Microprocestor 



M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 



MCM68A316E 
Read Only 
Memory 



Random 
Access 
Memory 



Interface 
Adapter 



Interface 
Adapter 



Address Data 
Bus Bus 



BLOCK 
DIAGRAM 



AO 


8 




A1 


7 




A2 


6 




A3 


5 




A4 


4 


Address 


A5 


3 


Decode 


A6 


2 




A7 


1 




A8 


23 




A9 


22 




A10 


19 










-■3D— 




S3* 1 ^ 



Memory 
Matrix 
(2048 X 8) 



3 State 
Output 
Buffers 



* Active level defined by the user. 



Vcc 
Gnd 



»9 GO 
*>10 Ql 

► 11 Q2 
^13 Q3 

► 14 Q4 
•-IS Q5 

► 16 Q6 
►17 Q7 



24 
» 12 
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FIGURE 1-AC TEST LOAD 
C 



Test Point o— 



MMD6150 
or Equiv 



MMD7000 

or Equiv 



'Includes Jig Capacitance 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and tennperature unless otherwise noted. 
All timing with t^ ^ tf = 20 ns. Load of Figure 1 ) 



Characteristic 


Symbol 


Min 


Max 


Unit 


Cycle Time 


tcyc 


350 




ns 


Access Time 


tacc 




350 


ns 


Chip Select to Output Delay 


tso 




150 


ns 


Data Hold from Address 


^DHA 


10 




ns 


Data Hold from Deselection 


tH 


10 


150 


ns 



This device contains circuitry to 
protect the inputs against damage 
due to high static voltages or elec- 
tric fields; however, it is advised 
that normal precautions be taken 
to avoid application of any vol- 
tage higher than maximum rated 
voltages to this high-imfjedance 
circuit. 



TIMING DIAGRAM 



2.0 V 
0.8 V 



^^^^^ 



2.4 \y 

0^ V 



— -tH-^ 
jDHA»j 
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CUSTOM PROGRAMMING 



By the programming of a single photomask for the 
MCM68A316E, the customer may specify the content of 
the memory and the method of enabling the outputs. 



Information on the general options of the 
MCM68A316E should be submitted on an Organizational 
Data form such as that shown in Figure 3. ("No-Connect" 
must always be the highest order Chip Select(s).) 

Information for custom memory content may be sent 
to Motorola in one of three forms (shown in order of 
preference): 

1 . Paper tape output of the Motorola M6800 Software. 

2. Hexadecimal coding using IBM Punch Cards. 

3. EPROM (TMS2716 orMCM2716). 

PAPER TAPE 

Included in the software packages developed for the 
M6800 Microcomputer Family is the ability to produce a 
paper tape output for computerized mask generation. The 
assembler directives are used to control allocation of 
memory, to assign values for stored data, and for control- 
ling the assembly process. The paper tape must specify the 
full 2048 bytes. 



FIGURE a - BINARY TO HEXADECIMAL CONVERSION 



Binary • 
Data 



Hexadecimal 
'Character 



IBM PUNCH CARDS 

The hexadecimal equivalent (from Figure 2) may be 
placed on 90 column IBM punch cards as follows: 
Step Column 

1 12 Byte "0" Hexadecimal equivalent for 

outputs Q7 thru Q4 (Q7 = M.S.B.) 

2 13 Byte "0" Hexadecimal equivalent for 

outputs Q3 thru QO (Q3 = M.S.B.) 

3 14-75 Alternate steps 1 and 2 for consecutive 

bytes. 

4 77-QP Card number (starting 0001) 

Total number of cards (64) 



FIGURE 3- FORMAT FOR PROGRAMMING GENERAL OPTIONS 



ORGANIZATIONAL DATA 
MCM68A316E MOS READ ONLY MEMORY 



Customer: 

Company - 
Part No. - 
Originator . 

Chip Select: 



Phone No. 



Motorola Use Only: 



Quote: 



Part No.: . 



Specif. No.: 



SI 
S2 
S3 



Active 
High 

□ 
□ 
□ 



Active 
Low 

□ 
□ 
□ 



No 
Connect 

□ 
□ 
□ 
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MCM68A332 



4096 X 8-BIT READ ONLY MEMORY 

The MCM68A332 is a mask-programmable byte-organized 
memory designed for use in bus-organized systems. It is fabricated 
with N-channel silicon-gate technology. For ease of use, the device 
operates from a single power supply, has compatibility with TTLand 
DTL, and needs no clocks or refreshing because of static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. The 
active level of the Chip Select inputs and the memory content 
are defined by the user. 

• Fully Static Operation 

• Three-State Data Output for OR-Ties 

• Mask-Programmable Chip Selects for Simplified Memory 
Expansion 

• Single ± 10% 5- Volt Power Supply 

• Fully TTL Compatible 

• Maximum Access Time = 350 ns 

• Directly Compatible with 4732 

• Pin Compatible with 2708 and 2716 EPROMs 

• Preprogrammed MCM68A332-2 Available 



MOS 



(NCHANNEL. SILICON -GATE I 

4096X8 BiT 
READ ONLY MEMORY 



C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 



P SUFFIX 

PLASTIC PACKAGE 
CASE 709-02 




MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 
32K 32K 




MCMe8732 



MCM2S32 



C11 
C1I 



t1 

m 30 

It 3A«« 

!i3!£9cJ 



IT 3D07 




MOTOROLA'S PIN-COMPATIBLE ROM FAMILY 
32K 

vcc 





MCM6eA3ieE 



INDUSTRY STANDARD PINOUTS 



PIN ASSIGNMENT 



A5C 3 

A4C 4 

A3C 5 

A2C 

AlC 

AOC 

QOC 

QIC 

Q2C 

vssC 



ivcc 

1A8 
]A9 
]S2 
15T 
lAlO 
lAII 
]Q7 
]Q6 
lQ5 
]Q4 
13 ]Q3 



PIN NAMES 


AO -A1 1 


. . . Address Inputs 


S 


. . . Programmable 




Chip Selects 


Q0-Q7 


. . . Data Output 




. . . + 5 V Power Supply 


vss 


. . . Ground 



DS9619/7-78 
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BLOCK 
DIAGRAM 



AO 


8 




A1 






A2 


6 




A3 


5 




A4 


4 


Address 


A5 


3 


Decode 


A6 


2 




A7 


1 




A8 


23 




A9 


22 




A10 


19 




All 


18 




SI* 


20 


D- 


S2* 


21 





Memory 
Matrix 
(4096 X 8) 



3 State 
Output 
Buffers 



»9 QO 

► 10 Q1 

► 11 Q2 
-13 d3 

► 14 Q4 

► 15 Q5 
►16 Q6 
►17 Q7 



^CC = P'" 24 
V/cc - Pin 12 



Active level defined by the user. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and tennperature range unless othervA/ise noted) 

RECOMMENDED DC OPERATING CONDITIONS 



Parameter . 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Vqq must be applied at least 100 ^s Mote piopei device operaiiori rs achieved) 


Vcc 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage 


V|H 


2.0 




5.5 


Vdc 


Input Low Voltage 


V|L 


-0.3 




0.8 


Vdc 


DC CHARACTERISTICS 




Characteristic Symbol 


Min 


Max 


Unit 


Input Current 

(V|n - 0 to 5.5 V) 


lin 




2.5 


pAdc 


Output High Voltage 
(Iqh "- -205 mA) 


VOH 


2.4 




Vdc 


Output Low Voltage 
(lOL 16i-nA) 


Vol 




0.4 


Vdc 


Output Leakage Current (Three-State) 

(S 0.8 V or S -- 2.0 V, Vout ■ 0.4 V to 2.4 Vi 


•lo 




10 


^^A(^c 


Supply Current 

(Vcc ■ 5.5 V, Ta - 0°C) 


'cc 




80 


mAdc 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


Vcc 


-0.3 to +7.0 


Vdc 


Input Voltage 


V,n 


-0.3 to +7.0 


Vdc 


Operating Temperature Range 


Ta 


0 to + 70 


°c 


Storage Tempeiatuie Range 


^stg 


-65 to +150 


'^C 



NOTE 1 Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to R ECOiyiMENDED 
OPERATING CONDITIONS Exposure to highei than recommended voltages 
foi extended periods of time could affect device reliability. 



This device contains circuitry to 
protect the inputs against damage 
flue to high static voltages or elec- 
tric fields; however, it is advised 
that normal precautions be taken 
to avoid application of any vol- 
tage highei than maximum rated 
voltages to this high-impedance 
circuit. 



CAPACITANCE 

(f = 1 .0 MHz, Ta = 25°C, periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 


Cin 


5.0 


7.5 


pF 


Output Capacitance 


Cput 


9.0 


12.5 


pF 



MC6800 
icroprocessor 



M6800 MICROCOMPUTER FAMILY 
4LOCK DIAGRAM 



MCM68A332 
Read Only 
Memory 



Random 
Access 
Memory 



interface 
Adapter 



Interface 
Adapter 




Modem 





Address Data 
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FIGURE 1-AC TEST LOAD 



Test Point o— 



MMD6150 
or equivalent 



If MMD7000 



'Includes jig capacitance 



Chip Select, S 



Chip Select, S 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and tempei.^ture unless otherwise noted. 
All timing with t^ -' tf = 20 ns. Load of Figure 1 ) 



Characteristic 


Symbol 


Min 


Max 


Unit 


Cycle Time 


'eye 


350 




ns 


Access Time 


tacc 




350 


ns 


Chip Select to Output Delay 


ISO 




150 


ns 


Data Hold from Address 


tDHA 


10 




ns 


Data Hold from Deselection 


tH 


10 


150 


ns 



TIMING DIAGRAM 




Waveform 
Symbol 



Input 



Output 



Waveform 
Symbol 



Input 



Output 



Waveform 
Symbol 



Input 



MUST BE 
VALID 



WILL BE 
VALID 



DON'T CARE 
ANY CHANGE 
PERMITTED 



CHANGING: 

STATE 
UNKNOWN 



HIGH 
IMPEDANCE 
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MCM68A332 CUSTOM PROGRAMMING 

By the pi'ogramming of a single photomask for the 
MCM68A332. the customer may specify the content of the 
memory and the method of enabling the outputs. 

Information on the general options of the MCM68A332 
should be submitted on an Organizational Data fornn such as that 
shown in Figure 3. (A "No-Connect" or "Don't Care" must always 
be the highest order Chip Select(s).) 

Information for custom memory content may be sent to 
Motorola in one of four forms (shown in order of preference): 

1. I Bl^ Punch Cards: 

A. Hexadecimal Format 

B. Intel Format 

C. Binary Negative-Postive Format 

2. EPROMs-two 16K (MCM2716 or TMS2716) or four 
8K (MCM2708) 

3. Paper tape output of the Motorola M6800 software 

4. Hand punched paper tape 

PAPER TAPE 

Included in the software packages developed for the M6800 
Microcomputer Family is the ability to produce a paper tape 
output for computerized mask generation. The assembler direc- 
tives are used to control allocation of memory, to assign values for 
stored data, and for controlling the assembly process. The paper 
tape must specify the full 4096 bytes. 

IBM PUNCH CARDS, HEXADECIMAL FORMAT 

The hexadecimal equivalent (from Figure 2) may be placed on 
80 column IBM punch cards as follows: 



FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION 



Step 

1 



Column 
12 



14-75 
77-79 



Byte "0" Hexadecimal equivalent for outputs 

07 through 04 (Q7 = M.S.B.) 

Byte "0" Hexadecimal equivalent for outputs 

03 through OO (03 = M.S.B.) 

Alternate steps 1 and 2 for consecutive bytes. 

Card number (starting 001). 

Total number of cards must equal 128. 



Binary Data 


Hexadecimal 
Character 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


0 


0 


1 


0 


2 


0 


0 


1 


1 


3 


0 


1 


0 


0 


4 


0 


1 


0 


1 


5 


0 


1 


1 


0 


6 


0 


1 


1 


1 


7 




0 


0 


0 


8 




0 


0 


1 


9 




0 


1 


0 


A 




0 


1 


1 


B 




1 


0 


0 


C 




1 


0 


1 


D 




1 


1 


0 


E 




1 


1 


1 


F 



PRE PROGRAMMED MCM68A332P2, MCM68A332C2 

The -2 standard ROM pattern contains sine-lookup and arctan- 
lookup tables. 

Locations 0000 through 2001 contain the sine values. The 
sine's first quadrant is divided into 1000 parts with sine values 
corresponding to these angles stored in the ROM. Sin «r/2 is 
included and is rounded to 0.9999. 

The arctan values contain angles in radians corresponding to 
the arc tangents of 0 through 1 in steps of 0.001 and are contained 
in locations 2048 through 4049. 

Locations 2002 through 2047 and 4050 through 4095 are 
zero filled. 

All values are represented in absolute decimal format with four 
digit precision. They are stored in BCD format with the two most 
significant digits in the lower byte and the two least significant 
digits in the upper byte. The decimal point is assumed to be to 
the left of the most significant digit. 



Example 


^'"^lobo =0 0016 decimal 


Address 


Contents 


0002 


0000 0000 


0003 


0001 0110 



FIGURE 3 - FORMAT FOR PROGRAMMING GENERAL OPTIONS 



ORGANIZATIONAL DATA 
MCM68A332 MOS READ ONLY MEMORY 



Customer: 

Company. 
Part No. _ 



Originator. 



Phone No. _ 
Chip Select Options: 



SI 
S2 



Active High 

□ 
□ 



Quote . 



Part No. 



Specif. No. 



Motorola Use Only 



Active Low No-Connect 

□ □ 

□ □ 
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MOTOROLA 



8192 X 8-BIT READ ONLY MEMORY 

The MCM68A364/MCM68B364 is a mask-programmable byte- 
organized memory designed for use in bus-organized systems. It is 
, fabricated with N-channel silicon-gate technology. For ease of use, 
the device operates from a single power supply, and has 
compatibility with TTL. The addresses are latched with the Chip Enable 
input - no external latches required. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. The Chip 
Enable input deselects the output and puts the chip in a povVer-down 
mode. 

• Automatic Power Down 

• Low Power Dissipation — 1 50 mW active (typical) 

35 mW standby (typical) 

• Single ±10% 5-\/olt Power Supply 

• High Output Drive Capability (2 TTL Loads) 

• Three-State Data Output for OR-Ties 

• TTL Compatible 

• Maximum Access Time — 250 ns — MCM68B364 

350 ns — MCM68A364 

• Pin Compatible with 8K — MCM68A308, 1 6K — MCM68A31 6E, 
and 32K — MCM68A332 Mask-Programmable ROMs 

• Pin Compatible with 24-pin 64K EPROM MCM68764 



MOTOROLA'S PIN^SOMPATIBLE EPROM FAMILY 
32K 8 2K 




M 3AM 



C1I 



MOTOROLA'S PIN-COMPATIBLE ROM FAMILY 

iTVy Mbvcc 



A1CT 



OICW 
MC 11 
VmC II 



M3A1* 

W 3A11 

irsor 





INDUSTRY STANDARD PINOUTS 



MCM68A364 
MCM68B364 



MOS 



(N-CHANNEL, SILICON-GATE) 

8192 X 8-BIT 
READ ONLY MEMORY 



L SUFFIX 

CERAMIC PACKAGE 
CASE 716-06 




P SUFFIX 

PLASTIC PACKAGE 



PIN ASSIGNMENT 



A7C 1 • 

A6C 2 
A5C 3 
A4C 4 
A3C 5 
A2C 6 
AlC 7 
AOC 8 
00 C 
QIC 
Q2C 

vssC 



DVcc 

□ A8 

□ A9 

□ A12 
DE 

□ A10 

□ A11 

□ Q7 

□ 06 
15 DOS 
14 3 04 
13 DQS 



PIN NAMES 


AO A12 


. . . Address 


E 


Chip Enable 


QO Q7 


Data Output 




. . . + 5 V Power Supply 


Vss 


. . . Ground 



This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields; however, 
it IS advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this high-impedance circuit. 



DS9805/7-79 



2-191 



MCM68A364*MCM68B364 



BLOCK 
DIAGRAM 




Address 
Decode 



Memory 
Matrix 
(8192 X 8) 



3-State 
Output 
Buffers 



• 9 DO 

•10 D1 

►11 D2 

►13 D3 

► 14 D4 

► 15 D5 

► 16 D6 
.17 D7 



Vcc = Pin 24 
Vqs Pin 12 



ABSOLUTE MAXIMUM RATINGS (See note) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


vcc 


-0.5 to +7.0 


Vdc 


Input Voltage 


Vin 


-0.5 to +7.0 


Vdc 


Operating Temperature Range 


Ta 


0 to +70 




Storage Temperature Range 


"''stg • 


-65 to +150 





NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could 
affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 
(Vcc rnust be applied at least 100/ys before proper device 
operation is achieved) 


vcc 


4.5 


50 


5.5 


Vdc 


Input High Voltage 


ViH 


2 0 




5 5 


Vdc 


Input Low Voltage 


V|L 


-0.5 




0.8 


Vdc 


RECOMMENDED OPERATING CHARACTERISTICS 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Current (Vjn ■ 0 to 5 5 V) 


•in 


-10 




10 




Output High Voltage dOH -■ -220 /[;A) 


vqh 


2.4 






Vdc 


Output Low Voltage (lOL - 3 2 mA) 


Vol 






04 


Vdc 


Output Leakage Current (Three-State) 
(E = 2.0 V. Vout = 0 V to 5 5 V) 


ILO 


-10 




10 


^Mc 


Supply Current — Active* 
(Minimum Cycle Rate) 


Ice 




25 


40 


mAdc 


Supply Current — Standby 
(E = ViH) 


ISB 




7 


10 


mAdc 


'Current is proportional to cycle rate. 

CAPACITANCE (f= 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested) 


^ Characteristic 


Symbol 


Max 


Unit 


Input Capacitance 




8 


PF 


Output Capacitance 


^out 


15 


pF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

Read Cycle 

RECOMMENDED OPERATING CONDITIONS 

(Ta = 0 to 70^C, VCC = 5.0 V * 10% All timing with tr = tf = 20 ns, load of Figure 1) 



Parameter 


Symbol 


MCM68B364 


MCM68A364 


Unit 


Min 


Max 


Min 


Max 


Chip Enable Low to Chip Enable Low of Next Cycle (Cycle Time) 


tELEL 


375 




450 




ns 


Chip Enable Low to Chip Enable High 


tELEH 


250 




300 




ns 


Chip Enable Low to Outpuf Valid (Access) 


tELQV 




250 




300 


ns 


Chip Enable High to Output High Z (Off Time) 


tEHQZ 




60 




75 


r,s 


Chip Enable Low to Address Don t Care (Hold) 


tELAX 


60 




75 




ns 


Address Valid to Chip Enable Low (Address Setup) 


tAVEL 


0 




0 




ns 


Chip Enable Precharge Time 


tEHEL 


125 




150 




ns 




FIGURE 1 - AC TEST LOAD 




5.0 V 

Rl = 12 k 

MMD6150 
, or Equiv 



MMD7000 
^ or Equiv 



Waveform 
Symbol 



WAVEFORMS 



MUST BE 
VALID 

CHANGE 
FH0IV1 H TO L 

CHANGE 
FHQM L TO H 

DON T CAHE 
ANY CHANGE 
PEHMITTED " 



•Includes Jig Capacitance 



WILL CHANGE 
FHQM H TO L 

WILL CHANGE 
HHOM L TO H 

CHANGING 

STATE 
UNKNOWN 

HIGH 
IMPEDANCE 
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TIMING PARAMETER ABBREVIATIONS 



CUSTOM PROGRAMMING 



X X X X 



signal name from which interval is defined—' I 

transition direction for first signal ' 

signal name to which interval is defined 

transition direction for second signal 



The transition definitions used in this data sheet are: 
H = transition to fiigh 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 



TIMING LIMITS 

The table of timing values shows either a minimum or 
a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. 



By the programming of a single photomask for the 
MCM68A364/MCM68B364, the customer may specify the 
contents of the memory. 

Information for custom memory content may be sent to 
Motorola in one of two forms (shown in order of preference): 

1 . Magnetic Tape - 9 Track, 800 bpi, odd parity written 
in EBCDIC character code. Motorola's R.O.M.S. for- 
mat. 

2. EPROMs - one 64K (MCM68764), two 32K 
(MCM2532), four 16K (MCM2716 or TMS2716), or 
eight 8K (MCM2708). 

3. IBM Punch Cards 

A. Hexadecimal Format 

B. INTEL Hexadecimal Format 

IBM PUNCH CARDS, HEXADECIMAL 
FORMAT 

The hexadecimal equivalent (from Figure 2) may be 
placed on 80 column IBM punch cards as follows: 
Column 

12 Byte "0" Hexadecimal equivalent for out- 
puts Q7 through Q4 (Q7= M.S.B.) 

2 13 Byte "0" Hexadecimal equivalent for out- 

puts Q3 through QO (Q3= M.S.B.) 

3 14-75 Alternate steps 1 and 2 for consecutive 

bytes 

4 77-79 Card number (starting 001) 

5 Total number of cards must equal 256 



FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION 



Binary 
Data 



Hexadecimal 
Character 
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MC6800 
i^icroprocestor 



M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 



MCM68A364 
MCM68B364 
Read Only 
Memory 



Random 
Access 
Memory 



Interface 
Adapter 



Interface 
Adapter 



READ ONLY MEMORY 
BLOCK DIAGRAM 



Memory 
Matrix 
(8192 X 8) 







Selection 
and Control 



Data 

Buffer 



Address Data 
Bus Bus 



Memory Address 

and Control 



PRE-PROGRAMMED MCM68A364P3/L3 



The -3 standard ROM pattern contains log (base 10) 
and antilog (base 10) lookup tables for the 64K ROM. 

Locations 0000 through 3599 contain log base 10 
values. The arguments for the log table range from 1 00 
through 9.99 incrementing in steps of 1 /1 00. Each log 
value. IS repifcsented by .in eight-digit decimal number 
with decimal pr m assumed to be to the left of the most- 
signiricant digit 

Ar.tilog (base 1 0) are stored in locations 4096 through 
80'>5 The ' «uments range from .000 through .999 
incrementing .n steps of 1/1000. Each antilog value is 



represented by an eight-digit decimal number with 
decimal point assumed to be to the right of the most- 
significant digit. 

Locations 3600 through 4095 and 8096 through 
8191 are zero filled. 

All values are represented in absolute decimal format 
with eight digit precision. They are stored in BCD format 
with the two most significant digits in the lower byte and 
the remaining six digits in the three consecutive 
locations. 



Example: 




logio (1.01) = 


.00432137 decimal 


Address 


Contents 


4 


0000 0000 


5 


0100 0011 


6 


0010 0001 


7 


001 1 01 1 1 
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MOTOROLA 



MCM68365 



AdvAnee Informa^tioi:! 



8192 X 8-BIT READ ONLY MEMORY 

The MCM68365 is a mask-programmable byte-organized memory 
designed for use in bus-organized systems. It is fabricated with 
N-channel silicon-gate technology. For ease of use, the device operates 
from a single power supply, has compatibility with TTL, and needs no 
clocks or refreshing because of static operation. 

The memory is compatible with the M6800 Microcomputer Family, 
providing read only storage in byte increments. The active level of the 
Chip Enable input and the memory content is defined by the user. The 
Chip Enable input deselects the output and puts the chip in a power- 
down mode. 

• Fully Static Operation 

• Automatic Power Down 

• Low Power Dissipation - 225 mW Active (Typical) 

30 mW Standby (Typical) 

• Single ± 10% 5-Volt Power Supply 

• High Output Drive Capability (2 TTL Loads) 

• Three-State Data Output for OR-Ties 

• Mask Programmable Chip Enable 

• TTL Compatible 

• Maximum Access Time - 250 ns - MCM68365-25 

350 ns - MCM68365-35 

• Pin Compatible with 8K - MCM68A308, 16K - MCM68A316E, 
and 32K - MCM68A332 Mask-Programmable ROMs 



MOS 



(N-CHANNEL, SILICON-GATE) 

8192 X 8-BIT 
READ ONLY MEMORY 




C SUFFIX 

FRIT-SEAL 
CERAMIC PACKAGE 
CASE 623 



P SUFFIX 

PLASTIC PACKAGE 
CASE 709 



MOTOROLA'S PIN COMPATIBLE EPROM FAMILY 

_32K 32K 




MCM68732 



« 3VPf 

1I3A10 
U 3*11 



17 3D07 



14 3D04 

. 1* 3DM 



MCM2S32 




MOTOROLA'S PIN-COMPATIBLE ROM FAMILY 

»«bvcc 





INDUSTRY STANDARD PINOUTS 



PIN ASSIGNMENT 



A7C 


1 • ^ 


24 


JVcc 


A6C 


2 


23 


IA8 


A5C 


3 


22 


IA9 


A4C 




21 


IA12 


A3[ 


5 


20 


IE 


A2C 


6 


19 


JAIO 


A1C 


7 


18 


]A11 


AOC 


8 


17 


lQ7 


QOC 


9 


16 


]Q6 


Qit 


10 


15 


1Q5 


Q2C 


11 


14 


]Q4 


VssC 


12 


13 


3Q3 



PIN NAMES 


A0-A12 


Address 


E 


Chip Enable 


Q0-Q7 


Data Output 


vcc 


+5 V Power Supply 


vss- 


Ground 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high im- 
pedance circuit. 



ADI844/9^ 
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BLOCK DIAGRAM 



AO 8 

A1 7 

A2 6 

A3 5 

A4 4 

A5 3 

AG 2 

A7 1 

A8 23 

A9 22 

A10 19 

All 18 — 

A12 21 



" ^ Vcc = fin24 

Vss = Pin 12 

'Active level defined bv the user 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Synnbol 


Value 


Unit 


Supply Voltage 


vcc 


-0.3 to + 7.0 


V 


Input Voltage 


V,n 


-0 3 to +7.0 


V 


Operating Temperature Range 


Ta 


0 to +70 


°c 


Storage Tennperature Range 


''"stg 


-65 to + 150 


°c 



Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded Functional operation should be restricted to 
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af- 
fect device reliability 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 

(Vqc must be applied at least 100 /ts before proper device operation is achieved) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 




2.0 




5.5 


V 


Input Low Voltage 


V|L 


-0.3 




0.8 


RECOMMENDED OPERATING CHARACTERISTICS 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Current (V,n = 0 to 5.5 V) 


lin 






10 


mA 


Output High Voltage (loH= -205 ^A) 


VOH 


2.4 






V 


Output Low Voltage (loL = 3.2 mA) 


Vol 






0.4 


V 


Output Leakage Current (Three-State) =2.0 V, Vout = 0.4 V to 2 4 V) 


•lo 






10 


mA 


Supply Current - Active (Vcc = 5.5 V, Ta = 0°C) 


'cc 




45 


80 


mA 


Supply Current - Standby (Vqc = 5.5 V, Ta = 0°C, T= V|h) 


'SB 




6.0 


15 


mA 



CAPACITANCE 

(f=1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance 


Cin 


7 5 


pF 


Output Capacitance 


Cout 


12.5- 


PF 



Address 
Decode 



Memory 
Matrix 
8 192 X 8) 



9 DO 

-►10 D1 

>- 1 1 D2 

^13 D3 

>• 14 D4 

--^15 D5 

16 D6 

..>.17 D7 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 
Read Cycle 

RECOMMENDED OPERATING CONDITIONS 

(T A = 0 to 70*0. Vcc = 5.0 V ± 10% . All timing with tr = tf = 10 ns, load of Figure 1 ) 



Parameter 


Symbol 


MCM6836&'25 MCM6836^36 


Min 


Max 


Min 


Max 


Address Valid to Address Don't Care (Cycle Time when Chip Enable is held Active) 


tAVAX 


250 




350 




Chip Enable Low to Chip Enable High 




250 




350 




Address Valid to Output Valid (Access) 


^AVQV 




250 




350 


Chip Enable Low to Output Valid (Access) 


tELQV 




250 




350 


Address Valid to Output Invalid 


tAVQX 


10 




10 




Chip Enable Low to Output Invalid 


tELQX 


10 




10 




Chip Enable High to Output High-Z 


tEHQZ 


0 


70 


0 


80 


Chip Selection to Power Up Time 


tpu 


0 




0 




Chip Deselection to Power Down Time 


^PD 




100 




120 


Address Valid to Chip Enable Low (Address Setup) 


tAVEL 


0 




0 





READ CYCLE TIMING 1 
(E Held Low) 



-tAVAX- 



-tAVQV- 



-tAVQX H 



Q (Data Out) 
READ CYCLE TIMING 2 

Address ^ 



Previous Data Valid 



Q (Data Out) 



^CC Ice - 
Supply 

Current 'SB" 



Data Valid 



-V|H 
■*V|L 





<— tAVEL 




Address Valid 




^ tELEH ^ 


tEHQZ p 




tELQV ^ 

< tELQX H 





-VOH 
-VOL 

V|H 
ViL 

-V|H 
V|L 



VOH 



-—J 


tpu 




^ 


? 





VOL 



TIMING PARAMETER ABBREVIATIONS 

t X X X X 



signal name from which interval is defined 
transition direction for first signal 
signal name to which interval is defined 
transition direction for second signal 




The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z= transition to off (high impedance) 



TIMING LIMITS 

The table of timing values shows either a minimum or a 
maximum limit for each parameter. Input requirements are 
specified from the external system point of view. Thus, ad- 
dress setup time is shown as a minimum since the system 
must supply at least that much time (even though most 
devices do not require it). On the other hand, responses from 
the memory are specified from the device point of view. 
Thus, the access time is shown as a maximum since the 
device never provides data later than that time. 
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Waveform 
Symbol 



m 



WAVEFORMS 



input 



Must Be 
Valid 



Change 
From H to L 



Change 
From L to H 



Output 

Will Be 
Valid 



Will Change 
From H to L 



Will Change 
From L to H 



Don't Care: Changing: 
Any Change State 
Permitted Unknown 

High 

impedance 



FIGURE 1 - AC TEST LOAD 



Test Point o- 



IX pF* ^ 



5.0 V 

Rl=1.2 k 

MMD6150 
or Equiv. 



MMD7000 
or Equiv. 



'Includes Jig Capacitance 



MC6800 MICROCOMPUTER FAMILY BLOCK DIAGRAM 



MC6800 
Microprocessor 



READ ONLY MEMORY BLOCK DIAGRAM 



MCM68365 
Read Only 
Memory 



Random 
Access 
Memory 



Interface 
Adapter 



Interface 
Adapter 



Memory 






Matrix 




Data 


18192x8) 


> 


Buffer 



i 




Selection 

and 
Control 



»Data Bus 



Address Data 
Bus Bus 



Memory Address 
and Control 



PRE-PROGRAMMED MCM68366P36-3/C36-3, 
MCM68366P25-3/C25-3 

The -3 standard ROM pattern contains log (base 10) and 
antilog (base 10) lookup tables for the 64K ROM. 

Locations 0000 through 3599 contain log base 10 values. 
The arguments for the log table range from 1.00 through 
9.99 incrementing in steps of 1/100. Each log value is 
represented by an eight-digit decimal number with decimal 
point assumed to be to the left of the most-significant digit. 

Antilog (base 10) are stored in locations 4096 through 
8095. The arguments range from .000 through .999 in- 
crementing in steps of 1/1000. Each antilog value is 
represented by an eight-digit decimal number with decimal 
point assumed to be to the right of the most-significant digit. 



Locations 3600 through 4095 and 8096 through 8191 are 
zero filled. 

All values are represented in absolute decimal format with 
eight digit precision. They are stored in BCD format with the 
two most significant digits in the lower byte and the remain- 
ing six digits in the three consecutive locations. 



Example: logiod .01) = 0.00432137 decimal 



Address 


Contents 


4 


0000 0000 


5 


0100 0011 


6 


0010 0001 


7 


0011 0111 
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CUSTOM PROGRAMMING 

By the programming of a single photomask for the 
MCM68365, the customer may specify the content of the 
memory and the method of enabling the outputs. 

Information on the general options of the MCM68365 
should be submitted on an Organizational Data form such as 
that shown in Figure 2. 



Information for custom memory content may be sent to 
Motorola in one of two forms (shown in order of preference): 

1 . Magnetic Tape 

9 track, 800 bpi, odd parity written in EBCDIC charac- 
ter code. Motorola R.O.M.S. format. 

2. EPROMs - four 16K (MCM2716, or TMS2716, or eight 
8K (MCM2708), one 64K or two 32K) 



FIGURE 2 - FORMAT FOR PROGRAMMING GENERAL OPTIONS 



ORGANIZATIONAL DATA 
MCM68366 MOS READ ONLY MEMORY 



Customer: 



Company- 
Part No._ 
Originator. 



Phone No.. 



Enable Options: 



Motorola Use Only: 



Quote:. 



Part No:. 



Specif. No:- 



Active High Active Low 
Chip Enable Q | | 
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MOTOROLA 



Advance Information 



8192 X 8-BIT READ ONLY MEMORY 

The MCM68366 is a mask-programmable byte-organized memory 
designed for use in bus-organized systems. It is fabricated with 
N-channel silicon-gate technology. For ease of use, the device operates 
from a single power supply, has compatibility with TTL and DTL, and 
needs no clocks or refreshing because of static operation. 

The memory is compatible with the M6800 Microcomputer Family, 
providing read only storage in byte increments. The active level of the 
Output Enable input and the memory content is defined by the user. 
The Output Enable input deselects the output. 

• Fully Static Operation 

• Fast Data Valid Time for High Speed Microprocessors 

• Low Power Dissipation - 225 mW Active (Typical) 

• Single ± 10% 5- Volt Power Supply 

• High Output Drive Capability (2 TTL Loads) 

• Three-State Data Output for OR-Ties 

• Mask Programmable Output Enable 

• TTL Compatible 

• Maximum Access Time - 120 ns from Output Enable 

250 ns from Address - MCM68366-25 
350 ns from Address - MCM68366-35 

• Pin Compatible with 8K and 32K - Mask-Programmable ROMs 

• Pin Compatible with MCM68766 64K EPROM 



MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 

_32K 32K 

Sbvcc c^i • 




» 30 

It 3Aie 



MCMe8732 
MOTOROLA' 




COMPATIBLE ROM FAMILY 

32K 



Mcnauee 





MCM66A316E 



INDUSTRY STANDARD PINOUTS 



MCM68366 



MOS 

(N-CHANNEL, SILICON-GATE) 

8192 X 8-BIT 
READ ONLY MEMORY 




C SUFFIX 

FRIT. SEAL 
CERAMIC PACKAGE 
CASE 623 



P SUFFIX 

PLASTIC PACKAGE 
CASE 709 



PIN ASSIGNMENT 



A7[ 


1 • ^ 


^ 24 


ivcc 


A6[ 


2 


23 


1A8 


A5C 


3 


22 


1 A9 


A4C 


4 


21 


]A12 


A3C 


5 


20 


JG 


,A2C 


6 


19 


JAIO 


A1C 


7 


18 


]A11 


AOC 


8 


17 


]Q7 


QOC 


9 


16 


]Q6 


QIC 


10 


15 


1Q5 


Q2C 


11 


14 


]Q4 


vssC 


12 


13 


]Q3 



PIN NAMES 


A0-A12 


Address 


G 


Output Enable 


Q0-Q7 


Data Output 


vcc 


+ 5 V Power Supply 


vss 


Ground 



This device contains circuitry to protect the 
inputs against .damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high im- 
pedance circuit. 



ADI842/9-80 
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BLOCK DIAGRAM 



A1 7 

A2 6 - 
A3 5 • 
A4 4 
A5 3 ■ 
A6 2 • 
A7 1 f 

A8 23 

A9 22 . 

A10 19 

All 18 

A12 21 



Address 
Decode 



Memory 
Matrix 
(8 192 X 8) 



•T? 20 



3 State 
Output 
Buffers 



9 DO 

► 10 D1 

► 11 02 

► 13 ' D3 

► 14 D4 

► 15 D5 

► 16 D6 

► 17 D7 



Vcc=Ptn 24 
Vss = Pin 12 



•Active Level Defined by the User 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 




-0.3 to +7.0 


Vdc 


Input Voltage 




-0.3 to +7.0 


Vdc 


Operating Temperature Range 


Ta 


0 to +70 


*»C 


Storage Temperature Range 


'''stg 


-65 to +150 





NOTE 1 : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to 



RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af- 
fect device reliability. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 

• (Vqq must be applied at least 100 >iS before proper device operation is achieved) 


vcc 


4.5 


5.0 


5.5 


Vdc 


Input High Voltage 


V|H 


. 2.0 




5.5 


Vdc 


Input Low Voltage 


V|L 


-0.3 




0.8 


RECOMMENDED OPERATING CHARACTERISTICS 


Characteristic 


Symbol 


Min 


Typ 


Max 


Unit 


Input Current (Vin = 0 to 5.5 V) 


lin 






10 


/iAdc 


Output High Voltage (loH= -205>4A) 


VOH 


2.4 






Vdc 


Output Low Voltage (loL = 3.2 mA) 


VQl 






0.4 


Vdc 


Output Leakage Current (Three-State) (G = 2.0 V. Vout = 0.4 V to 2.4 V) . 


ILO 






10 


MAdc 


Supply Current ( Vcc = 5.5 V, T a = 0°C) 


'CO 




45 


80 


mAdc 


CAPACITANCE 

(f = 1.0 MHz, Ta = 25*'C, periodically sampled rather than 100% tested) 


Characteristic 


Symbol 


Max 


Unit 


Input Capacitance 


Cin 


7.5 


pF 


Output Capacitance 


Cout 


12.5 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 
Read Cycle 

RECOMMENDED OPERATING CONDITIONS 

(Ta = 0 to 70°C, Vcc = 5.0 V ± 10% . All timing with tf = tf = 10 ns, load of Figure 1 ) 



Parameter 


Symbol 


MCM68366-2S 


MCM68366-35 


Unit 


MIn 


Max 


Min 


Max 


Address Valid to Address Don't Care 
(Cycle Tinne when Output Enable is Held Active) 


lAVAX 


250 




350 




MS 


Address Valid to Output Valid (Access) 


tAVQV 




250 




350 


ns 


Output Enable Low to Output Valid (Access) 


tQLOV 




■ 120 




120 


ns 


Address Valid to Output Invalid 


tAVOX 


10 




10 




ns 


Output Enable Low to Output Invalid 




10 




10 




ns 


Output Enable High to Output High-Z 


IGHZQ 


0 


70 


0 


80 


ns 


Address Valid to Output Enable Low (Address Setup) 




0 




0 




ns 



READ CYCLE TIMING 1 
(G Hdd Low) 





^ tAVAX ^ 














^ tAVQV ^ 

tAVOX •J 







Q (Data Out) 



Previous Data Valid 



•V|H 
-V,L 



•VOH 
-VOL 



READ CYCLE TIMING 2 



Address^ 



Q (Data Out) 





tAVGL 




Address Valid 










t 

tGHOZ |< 


^ tGLQV ^ 

tGLQX H 





V|L 

-ViH 

V|L 

VOH 

•Vol 
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Waveform 
Symbol 



WAVEFORMS 



Input 



FIGURE 1 - AC TEST LOAD 



Must Be 
Valid 



Change 
r-ron-i H to L 



Change 
From L to H 

Don't Care 
Any Change 
Permitted 



Output 

Will Be 
Valid 



Will Change 
From H to L 



Will Change 
From L to H 



Changing 

State 
Unknown 

High 
Impedance 



R| = 1 2 k 



lost Point c^-^t—l f4 f MMD6150 

or tquiv 



130 



1 ^^-t 1 W 

pF- > n 7 k I 



MMD700G 
■ Equiv 



*lr-,cludes Jig Capacitance 



MC6800 MICROCOMPUTER FAMILY BLOCK DIAGRAM 



MC6800 
Microprocessor 



Address Data 
Bus Bus 



MCM68366 
Read Only 
Memory 



Random 
Access 
Memory 



Interface 
Adapter 



Interface 
Adapter 



READ ONLY MEMORY BLOCK DIAGRAM 







Selection 

and 
Control 



Memory 






Matrix 




Data 


(8192x8) 




Buffer 



-Data Bus 



Memory Address 
and Control 



PRE-PROGRAMMED MCM68366P35-3/C35-3, 
MCM68366P2&-3/C25-3 

The -3 standard ROM pattern contains log (base 10) and 
antilog (base 10) lookup tables for the 64K ROM. 

Locations- 0000 through 3599 contain log base 10 values. 
The arguments for the log table range from 1.00 through 
9.99 incrementing in steps of 1/100. Each log value is 
represented by an eight-digit decimal number with decimal 
point assumed to be to the left of the most-significant digit. 

Antilog (base 10) are stored in locations 4096 through 
8095. The arguments range from 0.000 through 0.999 in- 
crementing in steps of 1/1000. Each antilog value is 
represented by an eight-digit decimal number with decimal 
point assumed to be to the right of the most-significant digit. 



Locations 3600 through 4095 and 8096 through 8191 are 
zero filled. 

All values are represented iri absolute decimal format with 
eight digit precision. They are stored in BCD format with the 
two most significant digits in the lower byte and the remain- 
ing six digits in the three consecutive locations. 

Example: logio (1 .01) = .00432137 decimal 



Address 


Contents 


4 


0000- 0000 


5 


0100 0011 


6 


0010 0001 


7 


0011 0111 
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CUSTOM PROGRAMMING 



By the programming of a single photomask for the 
MCM68366, the customer may specify the content of the 
memory and the method of enabling the outputs. 



Information on the general options of the MCM68366 
should be submitted on an Organizational Data form such as 
that shown in Figure 3. 



Information for custom memory content may be sent to 
Motorola in one of two forms (shown in order of preference): 

1 . Magnetic Tape 

9 track, 800 bpi, odd parity written in EBCDIC charac- 
ter Code. Motorola's R.O.M.S. format. 

2. EPROMs - one64K (MCM68764. MCM68766), two 
32K (MCM2532). four 16K (MCM2716. or TMS2716), 
or eight 8K (MCM2708). 



FIGURE 3 - FORMAT FOR PROGRAMMING GENERAL OPTIONS 



Customer: 

Company- 

Part No._ 
Originator « 
P 

Enable Options: 



ORGANIZATIONAL DATA 
MCM68366 MOS READ ONLY MEMORY 



Motorola Use Only: 



Quote:. 



Specif. No:. 



Active High Active Lov^ 
Output Enable | | | | 
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SGmiconductors 



Advance Information 



32 X 32 BIT SERIAL ELECTRICALLY ERASABLE PROM 

The MCM2802 is a 1K bit serial Electrically Erasable PROM designed 
for applications requiring both non-volatile memory and in-system 
information updates. In digital tuning systems, it provides storage 
for up to 32 channels. It has external control of timing functions 
and serial format for data and address. 

• Single 5V supply in Read mode 

• 5V and 25V supply for Erase and Program 

• In-System Program/Erase Capability 

• 0-lOOkHz clock rate 

• Floating gate process 

• Expandable to 16K-bit systems 

• Word and Array erasable 



FIGURE 1 - BLOCK DIAGRAM 




MCM 2802 



MOS 

(N-CHANNEL, SILICON GATE) 

32 X 32 BIT 
ELECTRICALLY ERASABLE PROM 





L SUFFIX 
CERAMIC PACKAGE 
P SUFFIX CASE 632.06 

PLASTIC PACKAGE ALSO AVAILABLE 
CASE 646.05 



PIN ASSSIGNMENT 



VPC [ 


1 ^ 


14 


Dvdo 


ADO [ 


2 


13 




•tiC 


3 


12 




v,pC 




11 


] AD/SX 


C4C 




16 


3 CI 


clC 






3C2 


vss C 






]C3 



• For normal operation, hardwired to Vgg. 

PIN NAMES 

VPC Program Voltage Control 

ADQ . Address Input + Data Input/Output 

TI, T2 Margin Testing 

CI, C2, C3, C4 Chip Address 1 to 4 

CL Clock 

RE ^ Reset 

AD/DA Shift Register Select 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high 
impedance circuit. 



This IS advance information and specifications are subject to change without notice. 
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ABSOLUTE MAXIMUM RATINGS (Voltages referred to V33) 



Rating 


Symbol 


Min 


Max 


Unit 


DC Supply Voltage 


Vdd 


-0^ 


8 


Vdc 


Programming Voltage 


Vpp 


-0.5 


28 


Vdc 


Input Voltage 


V|N 


-0.5 


8 


Vdc 


VP Control Output 


Vpc 


-0.5 


28 


Vdc 


Operatmg Temperature Range 


Ta 


-40 


85 


°C 


Storage Temperature Range 


"•"STC 


-55 


150 


°C 



NOTE - Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than 
recommended voltages for extended periods of time could affect device 
reliability. 



SWITCHING CHARACTERISTICS (T^ = 0 ... 70 °C; = 5V ± 10 % ; Vp = 24.5V ± 1.5 V 



Pin 


Symbol 


Parameter 


Fig No 


Min 


Max 


Unit 




^ER 


Erase time 




100 




ms 




^R 


Write time 




10 




ms 


CL 


FCL 


Clock Frequency Fql= 1/Tql 


2 




100 


kHz 


CL 


^CLH 


Clock High Level Hold Time 


2 


4 




MS 


CL 


^CLL 


Clock Low Level Hold Time 


2 


4 




us 


CL 


*CLRF 


Clock Fall Time and Rise Time 


2 




1 


M» 


AD/DA 


^AD/DA 


Register Control to Clock 














Delay Time except for tp^y^p 


2 


1 




M« 




^READ 


After READ opcode only 


3 


2 


100 


MS 


I/O 


tQSUP 


Data In Set-Up 


2,3 


2 




MS 




<DH 


Data In Hold 


2,3 


0.1 




MS 


I/O 


^DOUTS 


Data Out Serial Delay 


3 




1 


MS 




^DOUTP 


Data Out Parallel Delay 


3 




3 


MS 


0 


Cout 


Output Capacitance (Vgut = 0 V) 






12 


PF 
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DC CHARACTERISTICS (Ta = 0... 70 *C; Vdd = 5V±10%; Vp= 24.5V±1.5V 



Pin 


Charactarittie 


Condition 


Symbol 


Min 


IMax 


Unit 


Vpp 

Vdd 


Supply Current 
Supply Current 




Ipp 

•dd 




3 
20 


mA 
mA 


I/O 


Triitate Input/ 
Output 


VoH = 2.4V 

Vol = 0.5V 

Tristate 


'oh 

•oL 
l|N 


-0.1 
1.6 


10 


mA 
mA 

ma 


All Inputs 
Excapt I/O 


Input Leakage 




>IN 




10 


mA 


Vpc 


VP Control 1 
Pull down device 


Von = IV 

OFF state 

V0FF = VP 


'on 
Vmax 
'off 


0.7 


Vpp 
10 


mA 

ma 


All Inputs 


Input Low Voltage 
Input High Voltage 


V|L . 
V|H 




2.4 


0.8 


V 
V 



FIGURE 2 - GENERAL TIMINGS ' 



»CmF *CI.H tCLL *CLRF 



AD/ DX 



*ADDA UdOA 



N-J — H 



:)cz 



' FIGURE 3 - READOUT TIMINGS - 

tREAO 



ADOR-fREAD CODE (OM) IN 
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1 2 12 



OP COO€ 
DECODING 



II 




12 W 11 12 

^=P • 



-a- 



IV3 
N> 



FIGURE 4 - READOUT SEQUENCE • 



ERASE CODE IN 



OPCODE 
DECODING 



WRITE CODE M 

// 



-//- 



-A 



XZIC 



STANDBY CObC m 



cobc m 



~ FIGURE 5 -WRITE SEQUENCE 



MCM2802 



The circuit accepts 12 bits of Address/Op code in the 
address register and 32 bits of data in the data register 
(see figure 1 : Block diagram). 

Address/Op code format (figure 1 ) 

The four shifted bits CI to C4 are used as chip select 
word in multichip systems. The chip address is defined by 
hardwiring the CI to C4 pins. These bits are adjacent to 
the address field, so that no software modification is re- 
quired in a program designed for a multi-1 K memory appli- 
cation. 



The five following A1 to A5 bits select one of the word 
addresses. The last 3 bits 01 to 03 control the operating 
modes. 



Function 


01 02 03 


Read 

Word Erase 
Block Erase 
Write 

Standby 


0 0 0 

0 1 0 

1 1 0 
1 0 0 

X X 1 



Read operation (figure 4) 



1) The ADDRESS/OP CODE is loaded. The address 
selecting the word to be read and the op code bits being 
the READ code. 

2) The AD/DA is switched to the data mode, thus 
initiating the parallel transfer from the core to the shift 
register. First bit of data is present at the output. 

3) As soon as the first of the 31 data out clock pulses is 
applied, the parallel transfer is stopped and data is 
shifted at the output. Data is recirculated in the data 
register. 

4) The output buffer is turned on only, when READ is 
internally decoded, AD/DA is low and chip is selected by 
CI and C4. Otherwise it is in the high impedance state. 

Addresses and data are clocked in and out with the falling 
edge of block. 



Writing (figure 5) 

1) ADDRESS/OP CODE is shifted in, the op code being 
either BLOCK ERASE or WORD ERASE. 

2) Switching the AD/UA line low for t = tERASE 
initiates the erase process. During this period of time, 
a data word can be shifted into the data register. 

3) Then the WRITE code and the same address is loaded 
to the address register. 



DESCRIPTION 

4) The AD/DA line is switched low again for a t = 
tyvRlTE' during which the selected word is programmed. 

5) At the end of the WRITE operation it is recommended 
to load op code STANDBY and to return input AD/DA to 
the low state. 
Erase 

Both BLOCK ERASE and. WORD ERASE are provided 
and are controlled by the op code. Vpp has to be applied 
for BLOCK ERASE, WORD ERASE and for WRITE. For 
all other conditions it can be switched off to high 
impedance or Vqq or Vss- 

Standby 

When AD/DA is high, the instruction decoder is disabled 
and hence STANDBY is forced. By shifting the STANDBY 
op code into the address register, STANDBY will be re- 
cognized independently of the state of AD/DA. 

Clock 

The active high clock is only used for shifting data and 
addresses. This shift occurs on the clock falling edge. 

Chip selection 

The ADDRESS/DATA line can be used as a chip select in 
a system having other serial I/O devices. DATA and 
CLOCK lines being shared the non-volatile memory is 
only activated when the AD/DA line is low. Shifting 
information to the data register has no effect to the core 
while the chip is deselected. 

In a multi-memory arrangement, all the lines including 
ADDRESS/DATA, CLOCK and DATA, are shared, with 
the exception of CI to C4 which are hardwired to Vqq or 
\/55, thus defining the circuit address. All Vp control 
outputs of the memory circuits can be combined in a 
wired OR configuration. 

Data protection 

When Vpp is turned off, data stored in the array is always 
protected. A Vpp control output is provided for switching 
the Vpp supply. It consists of a pull down device to V33. 
This device is turned on only when : Vqq is present, a 
WRITE or ERASE code has been loaded in the address 
register and AD/DA is low. 

Schematics for this external Vpp control are proposed in 
figure 6. 

Reset 

Vpp and Vqq may be turned on or off in any sequence 
without disturbing data in the NVM array. During power- 
up, the op code is preset to the standby mode. The 
RESET input can be connected to the system RESET. 
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FIGURE 6 - Vpp CONTROL AND MULTICHIP SETUP — 




VPC 



VPP VPC 



VPP VPC 



R2 



VPP 



u 



vfyl 



2 



'Vpp Iri 



25V 



CL 
ADQ 
AD/ DA 
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MCM14505 



64-BIT STATIC RANDOM ACCESS MEMORY 



The MCM 14505 64-bit random access memory is fully decoded 
on the chip and organized as 64 one-bit words (64 X 1). Medium 
speed operation and micropower supply requirements make this 
device useful for scratch pad or buffer memory applications where 
power must be conserved or where battery operation is required. 

When used with a battery backup, the MCM 14505 can be utilized 
as an alterable read-only memory, allowing the battery to retain in- 
formation in the memory when the system is powered down, and 
allowing the battery to charge when power is applied. The micro- 
power requirements of this memory allow quiescent battery operation 
for great lengths of time without significant discharging. 



• Quiescent Current = 50 nA/package typical @ 5 Vdc 

• Noise Immunity = 45% of Vqd typical 

• Supply Voltage Range = 3.0 Vdc to 18 Vdc 

• Single Read/Write Control Line 

• Wired-OR Output Capability (3-State Output) for Memory 
Expansion 

• Access Time = 180 ns typical at VpD = 10 Vdc 

• Write Cycle Time = 275 ns typical at Vpo = 10 Vdc 

• Fully Buffered Low Capacitance Inputs 

• Capable of Driving Two Low-power TTL Loads, One Low-power 
Schottky TTL Load or Two HTL Loads Over the Rated Temper- 
ature Range 



CMOS LSI 



(LOW-POWER COMPLEMENTARY MOS) 

64-BIT (64 X 1) STATIC 
RANDOM ACCESS MEMORY 




L SUFFIX 

CERAMIC PACKAGE 



P SUFFIX 

PLASTIC PACKAGE 



CASE 632 CASE 646 

ORDERING INFORMATION 



MC14XXXB 



Suffi* 
I P I 



Denotes 

Ceramic Package 
Plastic Package 
Extended Operating 
Temperature Range 
Limited Operating 
Temperature Range 



MAXIMUM RATINGS (Voltages referenced to Vss) 



Rating 


Symbol 


Value 


Unit 


DC Supply Voltage 


Vdd 


-0 5 to +18 


Vdc 


Input Voltage, All Inputs 


V,n 


-0.5 to Vdd + 0^ 


Vdc 


DC Current Drain per Pin 


1 


10 


mAdc 


Operating Temperature Range - AL Device 
CL/CP Device 


Ta 


-55 to +125 
-40 to +85 


°C 


Storage Temperature Range 


^stg 


-65 to +150 


°C 



This device contains circuitry to protect the inputs against damage due to high 
static voltages or electric fields; however, it is advised that normal precautions be 
taken to avoid application of any voltage higher than maximum rated voltages to 
this high impedance circuit. For proper operation it is recommended that Vj^ and 
Vout constrained to the range Vss ^^jp or Vg^t) ^ ^DD 
Unused inputs must always be tied to an appropriate logic voltage level (e.g., 
either Vss O'' ^dq)- 



BLOCK DIAGRAM 



Addrau 

I nputs 



, A1 2 C 
A2 3 c 
A3 4 C 
A4 11 C 
A5 12 C 
Data In 13 C 



64 Word 
By 



Vdd " 
Vss = 



) 10 Data Out 
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ELECTRICAL CHARACTERISTICS 









VqD 


^low* 


25°C 


"'"high* 




Characteristic 


Symbol 


Vdc 


IVlm 


Max 


Mm 


Typ 


ax 






Unit 


Outpui Voltaqe 


■ O" Level 


V/M 

V OL 


5 0 




0 05 




0 


0.05 


- 


0.05 


Vdc 








1 0 
1 5 




0.05 
0.05 


- 


0 
0 


0 05 
0.05 


- 
- 


0.05 
0 05 






"1" Level 


Vqh 


5 0 


4 95 




4.95 


5.0 




4 95 


- 


Vdc 


V.n OorVoD 






10 
15 


9.95 
14 95 




9 95 
14.95 


10 
15 




9.95 
14.95 






Noise Immunity " 




Vm 1 

^NL 


















Vdc 


( Vout 0.8 V(Jc) 






5.0 


1.5 




15 


2.25 


- 


1.4 






( Vout 10 Vdc) 






10 


3.0 




3.0 


4.50 




2.9 






( Vout 1 5 Vdc) 






15 


4.5 




4.5 


6.75 


- 


4.4 






( Vout - 0.8 Vdc) 




Vnh 


5 0 


1.4 




1.5 


2 25 




1 .5 


-- 


Vdc 


( Vout ■ 10 Vdc) 








2 9 




3.0 


4.50 




3.0 






( Vout • 1 5 Vdc) 






15 


4.4 




4.5 


6.75 




4.5 







Output Drive Current (Al. 


Device) 


iqh 


















mAdc 


(Vqh 2.5 Vdc) 


Source 




5 0 


-1 .2 




-1 .0 


-1.7 




-0.7 






(Vqh 4.6 Vdc) 






5 0 






-0 2 


-0 36 




-0 14 






(Vqh 9 5 Vdc) 






10 


-0.62 




-0 5 


-0.9 




-0.35 






(Vqh " 13.5 Vdc) 






15 


-18 




-15 


-3.5 




-1.1 






(Vol 0.4 Vdc) 


Sink 


'OL 


5.0 


0.3 




0.25 


0.35 




0.18 




mAdc 


(Vol 0.5 Vdc) 






10 


0.9 




0.75 


1.2 


- 


0.50 


- 




(Vol " 15 Vdc) 






15 


2.2 




1 .7 


4.5 




1 .2 






Output Drive Current (CL/CP Device) 


'oh 


















mAdc 


(VoH 2.5 Vdc) 


Source 




5.0 


-1.0 




-08 


-1.7 




-0.6 






(VoH 4.6 Vdc) 






5 0 


-0.2 




-0 16 


-0.36 




-0.1 2 






(VoH '- 9 5 Vdc) 






10 


-0.5 




-04 


-0.9 




-0.3 






(VoH 13 5 Vdc) 






15 


-1.4 




-1.2 


-3.5 




-1.0 






(Vol '-■ 0.4 Vdc) 


Sink 


'OL 


5 0 


0 2 




0.15 


0.35 




0 1 




mAdc 


(Vol " 0.5 Vdc) 






10 


0.6 




0.5 


1.2 




0 4 






(Vol ' 15 Vdc) 






15 


3.9 




0.75 


4.5 




0.6 






Input Current (AL Device) 


'in 


15 




♦ 0 1 




tO 00001 


*0 1 






AiAdc 


Input Current (CL/CP Device) 


'in 


15 




t 1 .0 




to 00001 


tl.O 




i 14 


MAdc 


Input Capacitance 














5 0 


7.5 






pP 


(V,n 0) 
























Quiescent Current (AL Device) 


•dd 


5 0 




5 0 




0.050 


5 0 




150 


pAdc 


(Per Package) 




10 
15 




10 
20 




0 100 
0 150 


10 
20 




300 
600 




Quiescent Current (CL/CP Device) 


'dd 


5 0 




50 




0.050 


50 




375 


MAdc 


(Per Package) 






10 
15 




100 
200 




0 100 
0 150 


100 
200 




750 
1500 




Total Supply Current * * t 




It 


5 0 






\j (1.28 pA/kH7) f + 






MAdc 


(Dynamic plus Quiescent. 




10 






It (2.56 uA/kHz) f + Idd 








Per Package) 






15 






't (3.85 ^A/kH/) f * Idd 








(Cl 50 pF on all outputs, all 






















buffers switching) 
























Three State Leakage Current 


'TL 


15 




tO 1 




•0 00001 


± 0.1 




t3.0 


pAdc 


(AL Device) 
























Three-State Leakage Current 


'TL 


15 




±1 0 




'0 00001 


±1.0 




± 7.5 


MAdc 


(CL/CP Device) 

























*T|ow = -55°C for AL Device, -40°C for CL/CP Device. 
Thigh = +125°C for AL Device, +85°C for CL/CP Device. 
#Noise immunity specified for worst-case input combination. 
tTo calculate total supply current at loads other than 50 pF: 
It(Cl) = lT(50pF) + 1 X 10-3 (Cl -50) Vqd^ 
where: Ij is in mA (per package), Cl in pF, Vqq in. Vdc, and f in kHz is input frequency. 
••The formulas given are for the typical characteristics only at 25°C. 
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SWITCHING CHARACTERISTICS' (Cl ° 50 pF. Ta'25°C) 



Characteristic 


Symbol 


vdd 


Min 


Typ 


Max 


Unit 


Output Ris6 Tim6 




^TLH 










ns 








5.0 


_ 


180 


360 




tjLH = (1 .08 ns/pF) Cl + 36 ns 






10 


_ 


90 


180 




^TLH = <0-72 ns/pF) Cl + 39 ns 






15 


- 


75 


150 




Output Fsll Tims 




tTHL 










ns 


tjHL ^ (2.16 n$/pF) Cl ■♦■ 52 ns 






5.0 


- 


160 


320 




^THL = r^i/pf) C\_ + 32 ns 






10 


- 


80 


160 




*THL = (0-69 ns/pF) Cl + 33 ns 






15 


- 


65 


130 




PropsQStion DbIsv Time 




tacc(R) 










ns 


Rdsd Acc6ss Time 
















tacc(R) = (1-4 ns/pF) Cl + 385 ns 






5.0 


- 


455 


750 




*acc(R) = (^0-7 ns/pF) Cl + 175 ns 






10 


- 


210 


400 




W{R) = (0-5 ns/pF) Cl + 105 ns 






15 


- 


130 


300 




Strobe Down Time 




*WL 










ns 








5.0 


500 


100 


- 










10 


125 


50 


- 










15 


95 


75 






Address Setup Time 




tsu 










ns 








5.0 


300 


-100 


- 










10 


120 


-40 


- 










15 


90 


-25 






Data Setup Time 




tsu(D) 










ns 








5.0 


200 


70 


- 










10 


75 


25 


- 










15 


55 


20 






Read Setup Time 




hu{R) 










ns 








5.0 


270 


90 


- 










10 


60 


20 


- 










15 


45 


15 


- 




Write Setup Time 




tsu(W) 










ns 








5.0 


400 


80 


- 










10 


100 


25 


- 






1 




15 


75 


11 


- 




Address Release Time 




Vel(R) 










ns 








5.0 


75 


15 


- 










10 


25 


10 


- 






1 


1 


15 


20 


5.0 


- 




Data Hold Time 




*h(D) 










ns 








5.0 


50 


0 


_ 










10 


15 


0 


- 










15 


10 


0 


- 




Read Release Time 




Vel(R) 










ns 








5.0 


0 


-90 


- 










10 


0 


-25 


- 










15 


0 


-10 


- 




Write Release Time 




Vel(W) 










ns 








5.0 


0 


5.0 


- 










10 


0 


10 


- 










15 


0 


30 






Read Cycle Time 




tcyc(R) 










ns 






5.0 




500 


750 










10 




200 


400 










15 




150 


300 




Write Cycle Time 




^yc(W) 










ns 








5.0 




440 


700 










10 




275 


550 










15 




200 


415 




Output Disable Delay 




tdis 










ns 


(10% Output Change into 1.0 kn Load) 






5.0 




200 


600 










10 




80 


200 










15 




60 


150 





The formula is for the typical characteristics only. 
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FIGURE 1 - READ CYCLE TIMING DIAGRAM 



50% 



JT 



Read/Write 




tWHmin " tcvc(R) max ^WLmir 



Either High or Low 

V ■ //'/■'^' ■'///'/ Note: The read/write input can be maintained at a logical "1" 



I— W(R) -^,U.^*^'«^ 

"1" 



Output \ 0 



" / -0" / Pis 



Data 
Valid 



(high voltage) during a read cycle. 

VoH 

— Vol 



FIGURE 2 - WRITE CYCLE TIMING DIAGRAM 



Address Can Change / ' 



^su(A) -J trel(A) 

^WHmin = tcydW) max "^WL min 



"X- twL ^/E^er 

\ / High or Lo 

^cyc(W) 

— *su(W) t Note The read/write input can be maintained at a logic "0" 

■■ re\(\N) (low voltage) during a write cycle. If the read/write 

Read/Write v A'^^ " V-V '//Ay/ ' -\ mput .s maintained at a logic "0" wh.le the strobe .s 

50% \ ^iV^" Either High or Low \ a logic "1", then the output data will be disabled (higl 

impedance) during the write cycle. 

^su{D) I- — • — th{D) 

X 
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FIGURE 5 - TYPICAL OUTPUT SOURCE 
CAPABILITY versus TEMPERATURE 



FIGURE 6 - TYPICAL OUTPUT SINK 
CAPABILITY versus TEMPERATURE 




. Cycle R /W to ground and then to V 
prior to measurement to insure turn 
on of the device under test. 

. For the P channel characteristics, 
^DS • '^OH ^DD- 
For the N channel characteristics, 
is measured directly . ^ 

. Forthedrain current. In " Am 
100 





8 0 6.0 4 0 ?0 

Vds. DRAIN VOI TAGE (Vdc) 




Vds. drain VOITAGE (Vdc) 
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FIGURE 7 - FUNCTIONAL CIRCUIT DIAGRAM 
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MCM 14505 



OPERATING CHARACTERISTICS 



In considering the operation of the MCM14505 CMOS memory, 
refer to the functional circuit diagram of Figure 7 and timing 
diagrams shown in Figures 1 and 2. The basic memory cell is a 
cross-coupled flip-flop consisting of two inverter gates and two 
P-channel devices for read/write control. The push-pull cell provides 
high speed as well as low power. 

During a read cycle, when the strobe line is high the write 
selection drivers are disabled and the data from the selected row is 
available on columns lb, 2b, 3b, and 4b. The A4and A5 address 
bits are decoded to select output data from one of the four columns. 
The output data is available on the data output pm only when the 
strobe and read/write lines are high simultaneously and after the 
read access time, tacc(R)' ^^s occurred (see Figure 1). Note that 
the output IS initially disabled and always goes to the logic "0" state 
(low voltage) before data is valid. The output is in the high- 
impedance state (disabled) when the strobe line or the R/W line is 
in the low state. The memory is strobed for reading or writing only 
when the strobe, CE1, and CE2 are high simultaneously. The R/W 
line can be a dc voltage during a read or write cycle and need not 
be pulsed, as shown in the timing diagrams. For this case the R/W 
line should be a logic "1" (high) for reading and a logic "0" for 
writing. 

When the strobe line is high, the column read/write inhibit 
gates and the row decoder inhibit gates are disabled, the selected 



row IS in the low state, and the unselected 15 rows retain their 
logic "1 " level due to the row capacitance that exists when the row 
decoder inhibit gates are disabled. This capacitive storage mecha- 
nism requires a maximum strobe width (see Figure 3) equal to the 
junction reverse bias RC time constant. When the strobe is returned 
to a logic "0" the rows are forced to Vdd by the row decoder 
inhibit gates (pullup devices). Similarly the column read/write 
inhibit gates (pulldown devices) force the column lines to a logic 
"0" state. 

Two column lines are associated with each memory cell in order 
to write into the cell. The write selection drivers are enabled when 
the R/W line is a logic "0" and the strobe line is a logic "1 ". The 
input data IS written into the column selected by the column 
decoder. For instance, if a "1" is to be written m the memory cell 
associated with row 1 and column 1, then row 1 would be enabled 
(logic "0") while column lb is forced high and column la is forced 
low by the write selection drivers. If a logic "0" is to be written 
into the cell, then column la is forced high and lb is forced low. 
The data that is retained m the memory cell is the data that was 
present on the data input pin at the moment the strobe goes low 
when R/W is low, or when R/W goes high when the strobe is high. 



APPLICATIONS INFORMATION 



Figure 8 shows a 256-word by n-bit static RAM memory system 
The outputs of four MCM14505 devices are tied together to form 
256 words by 1 bit. Additional bits are attained by paralleling the 
inputs in groups of four. Memories of larger words can be attained 
by decoding the nnost significant bits of the address and ANDing 
them with the strobe input. 

Fan-in and fan-out of the memory is limited only by sp>eed 
requirennents. The extremely low input and output leakage current 
(100 nA maximum) keep the output voltage levels from changing 
significantly as more outputs are tied together. With the output 
levels independent of fan-out, most of the pKJwer supply range is 
available as logic swing, regardless of the number of units wired 
together. As a result, high noise immunity is maintained under 
all conditions. 

Power dissipwtion is 0.1 mW per bit at a 1.0-kHz rate for a 
5.0-volt power supply, while the static p>ower dissipation is 2.0 nW 
per bit. This low power allows non-volatile information storage 
when the memory is powered by a snmall standby battery. 

Figure 9 shows an optional standby power supply circuit for 
making a CMOS memory "non-volatile". When the usual power 
fails, a battery is used to sustain operation or maintain stored 
inforrrwtion. While normal power supply voltage is present, the 
battery is trickle-charged through a resistor which sets the charging 
rate. Vg is the sustaining voltage, and V*" is the ordinary voltage 
from a power supply. N/qd connects to the power pin on the 
memory. Low-leakage diodes are recommended to conserve 
battery power. 

The memory system shown in Figure 8 can be interfaced 
directly with the other devices in the McMOS family. No external 
components are required. 

At the inputs to the CMOS memory, TTL devices can interface 
directly if an op>en-collector logic gate such as the MC7407 is used 
as shown in Figure 10. Driver circuits are not required since the 
input capacitance is low (4.0 to 6.0 pF). The address, data, and 
read/write inputs do not need to be fast since they can be changed 
for the duration when the strobe pulse is low, tsjL ^5®® Figures 1 
and 2) . For high-speed operation, a push-pull driver should be used 
if more than five strobe inputs must be driven at one time. One 
circuit of the type shown in Figure 10 can be used for every ten 
strobe inputs. 



Figures 11, 12, and 13 show methods of interfacing the 
memory output to TTL logic at various memory voltages. If a 
Vqq of 5.0 volts IS used for slow-sp»eed, low-p)Ower applications, 
one transistor and one resistor must be used (Figure 11). The 
MCM14505AL will drive one low-power TTL gate directly. 

a Vqd 10 volts IS used, the output of the memory device 
can fan out to two low-power TTL gates (Figure 12a) or to a 
discrete transistor (Figure 12b) The discrete transistor circuit 
provides higher speed and/or high fan-out. A pulldown resistor 
at the base of the transistor is not needed for fast turn-off because 
of the push-pull output of the memory. Turn-on time of the 
transistor is much faster m F igure 1 2b since the voltage rise is only 
0.75 volt. The low output capacitance of the MCM14505 means 
that several outputs can be wire-ORed without significantly de- 
grading p>erformance. The read access time is increased by only 
20 ns typically for 16 outputs tied together when Figure 12b 
is used. 

Five low-power TTL gates can be driven from the memory 
output if a Vqq of 15 volts is used (Figure 13a). Figure 13b 
shows the interface if a discrete transistor is used. The 1.0 kilohm 
resistor in the base is required to insure that not more than 10 mA 
flows through the output as listed in the maximum ratings. If a 
2.0 kilohm collector resistor is used (fan-out = 3), the turn-on 
time of the transistor is only slightly faster than in the circuit 
shown in Figure 12b due to the lower output impedance when 
Vdd ~ 1^ volts. The voltage at the memory data output has to 
rise to only 1 .3 volts to insure driving a fan-out of three TTL devices. 

If a 510-ohm collector resistor is used, 20 TTL loads may be 
driven. The read access time is increased about 20 ns when four 
memory outputs are tied together since the output voltage must 
rise to 3.7 volts before the transistor can sink the full Iql ^O'' ^ 
fan-out of 20 TTL devices. AInnost any NPN transistor with a 
minimum beta of 15 can be used for the interface shown in 
Figures 1 1, 12 and 13. 

The high source current from the push-pull output stage of the 
MCM14505 makes for a simpler interface circuit since a low source 
current memory requires a differential comparator to achieve high- 
speed operation. 
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FIGURE 8 - CMOS 256-WORD BY n BIT STATIC 
READ/WRITE MEMORY 
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Circuit diagrams utilizing Motorola products are included as a means 
of illustrating typical semiconductor applications, consequently, 
complete information sufficient for construction purposes is not 
necessarily given The information has been carefully checked and 



IS believed to be entirely reliable However, no responsibility is 
assumed for inaccuracies. Furthermore, such information does not 
convey to the purchaser of the semiconductor devices described any 
license under the patent rights of Motorola Inc or others. 
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FIGURE 9 - STAND BY 
BATTERY CIRCUIT 



Q 



1- 



FIGURE 10 - TTL TO CMOS INTERFACE 
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FIGURE 11 -CMOS-TO TTL INTERFACE 
FOR Vdd - 5.0 V 




Note: The MCM14505AL will driveone 
low power TTL gate directly. 



FIGURE 12 -CMOS TO TTL INTERFACE 
FOR Vdd" V 



a. Using a Low -Power TTL Gate b. Using Discrete Devices 




TO TTL 
(F.O. = 20) 



6 TTL Gate 

TTL 
I nput 



FIGURE 13 - CMOS-TO-TTL INTERFACE 
FOR Vdd = 15 V 



a. Using Low -Power TTL Gates 

Vdd = 15 V O 9Vcc 



b. Using Discrete Devices 
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Low-Power TTL (Maximum = 5) 



Vdd = 15 V 



MCM 14505 



•2.0 k ilohmi for F.O. = 3 
•510 ohms for P.O. = 20 
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256-BIT STATIC RANDOM ACCESS MEMORY 

The MCM 14537 is a static random access memory (RAM) organ- 
ized in a 256 x 1-bit pattern and constructed with MOS P-channel 
and N-channel enhancement mode devices in a single monolithic 
structure. The circuit consists of eight address inputs (Ap), one data 
input (Djn), one write enable input (WE), one strobe input (ST), two 
chip enable inputs (CEp), and one data output (Dout) 

Using both chip enable inputs as extensions of the address inputs, 
a 10-bit address scheme may be employed. Four MCM 14537 devices 
may be used to comprise a 1024-bit memory without additional 
address decoding. The CE and ST inputs are dissimilary designed to 
enable usage of the memory in a variety of applications. An output 
latch is provided on the chip for storing the data read or written into 
memory, making a data-out storage register unnecessary. The CE 
inputs control the data output for third-state (high output imped- 
ance) or active operation which makes the memory very useful in a 
bus oriented system. When CE2 is high the chip is fully disabled. 
When CE1 is high the output is in the third state but data can be 
written into the output latch during a read cycle. This enables the 
use of the memory for fast reading by using the CE 1 input to enable 
the latch. The memory is also designed so that dc signals can operate 
the memory with no maximum pulse width required on the CE and 
ST lines. 

Medium speed operation and micropower operation make the 
device useful in scratch pad and buffer applications where micro- 
power or battery operation and high noise immunity are required. 

• Quiescent Current = 0.5 juA/package typical @ 5 Vdc 

• Noise Immunity = 45% of Vdd Epical 

• 3-state Output Capability for Memory Expansion 

• Output Data Latch Eliminates Need for Storage Buffer 

• Access Time = 700 ns typical @ N/qd ^ 1 0 

• Fully Decoded and Buffered 

• Supply Voltage Range = 3.0 Vdc to 18 Vdc 

• Capable of Driving Two Low-power TTL Loads, One Low-power 
Schottky TTL Load or Two HTL Loads Over the Rated Temper- 
ature Range 



MAXIMUM RATINGS (Voltages referenced to Vss) 


Rating 


Symbol 


Value 


Unit 


DC Supply Voltage 


Vdd 


-0 5 to +18 


Vdc 


input Voltage, All Inputs 


V.n 


-0 5 to Vdd ^ 0 5 


Vdc 


DC Current Dram per Pin 




10 


m Adc 


Operating Temperature Range - AL Device 
CL/CP Device 


Ta 


-55 to +125 
-40 to +85 


°C 


Storage Temperature Range 


^stg 


-65 to +150 


°C 






MCM14537 



CMOS LSI 

(LOW POWER COMPLEMENTARY MOS) 



256-BIT (256 X 1) STATIC 
RANDOM ACCESS MEMORY 







16 " 


1 


CERAMIC PACKAGE 
CASE 690 


ORDERING INFORMATION 


MCM14XXX 


Suffix Denotes 
1 t_ Ceramic Package 






A Extended Operating 

Temperature Range 

C Limited Operating 

Temperature Range 





PIN ASSIGNMENT 












1 




A1 


^DD 


=^ 16 


2 




A2 


AO 


1 15 


3 




Djn 


A7 




4 




WE 


CE1 


1 13 


5 




A3 


CE2 


1 12 


6 




A4 


ST 


=)11 


7 




A5 


Dout 


1 10 


8 






AS 


1 9 













This device contains circuitry to protect 
the inputs against damage due to high static 
voltages or electric fields; however, it is 
advised that normal precautions be taken 
to avoid application of any voltage higher 
than maximum rated voltages to this high 
impedance circuit. For proper operation it 
IS recommended that V,n and Vq^^ be 
constrained to the range Vss *= '^in 

Vout) ^ Vdd 

Unused inputs must always be tied to an 
appropriate logic voltage level (e.g., either 
Vss O"" Vdd>- 
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ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


Vdd 

Vdc 




25°C 


Thiflh" 


Unit 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Output Voltage "0" Level 
r- Level 

V,n 0 or Vdd 


Vol 


5 0 
10 
15 




0.05 
0.05 
0 05 




0 

0 
0 


0 05 
0.05 
0.05 




0.05 
0.05 
0.05 


Vdc 


Vqh 


5 0 
10 
15 


4.95 
9 95 
14 95 




4 95 
995 
14 95 


5.0 
10 
15 




4 95 
995 
14.95 




Vdc 


Noise Immunity » 
( Vout • 0 8 Vdc) 
( Vout 10 Vdc) 
( Vout ■ 1 5 Vdc) 
( Vout 0.8 Vdc) 
( Vout - 10 Vdc) 
( Vout • 15 Vdc) 


Vnl 


5 0 
10 
15 


1.5 
3.0 
4 5 




15 
3.0 
4.5 


2.25 
4.50 
6 75 




1.4 
2.9 
4.4 




Vdc 


Vnh 


5.0 
10 
15 


1.4 
2 9 
4 4 




15 

3.0 
4.5 


2.25 
4.50 
6.75 




1.5 
3.0 
4.5 


- 


Vdc 


Output Drive Current (AL Device) 
(Vqh " 2.5 Vdc) Source 
(Vqh - 4.6 Vdc) 
(Vqh = 9.5 Vdc) 

' OH 1 O .D V uc / 

(V/^1 - n4\/r1rl "sink 
\VQL KJ V uc / OMirv 

(Vql = 0.5 Vdc) 
(Vql = 15 Vdc) 


'oh 


5.0 
5.0 
10 


-12 
-0.25 
-0.62 

-1 8 




1.0 

-0.2 
-0.5 
- 1 5 


-1.7 
-0.36 
-0.9 
-3.5 




-0.7 
-0.14 
-0.35 

-1.1 


- 


mAdc 


'OL 


10 
15 


0.64 
1.6 
4.2 




0 5 1 
1 3 
3 4 


0.88 
2 25 
8 8 




0.36 
0.9 
2.4 




mAdc 


Output Drive Current (CL/CP Device) 
<VoH = 2.5 Vdc) Source 
(Vqh = 4.6 Vdc) 
(Vqh = 9.5 Vdc) 
(Vqh = 13.5 Vdc) 
(Vql = 0.4 Vdc) Sink 
(Vql = 0.5 Vdc) 
(Vql 1.5 Vdc) 


'oh 


5.0 
5.0 
10 
15 


-10 

-0.5 
-1 4 


- 


-0.8 

-0.4 
-1.2 


-1.7 

-0.9 
-3.5 




-0.6 

-0.3 
-10 




mAdc 


'OL 


5.0 
10 
15 


13 

3.6 




1 1 

3.0 


0.88 
2 25 
8.8 




0.36 
09 
2.4 




mAdc 


Input Current (AL Device) 


'in 


15 




iO 1 




tO 00001 


♦0 1 




1 1 0 


^lAdc 


Input Current (CL/CP Device) 


l.n 


15 




t^.o 




to 00001 


*1.0 




tl4 


AiAdc 


Input Capacitance 
(V,n 0) 


Cm 










5 0 


7.5 






pF 


Quiescent Current (AL Device) 
(Per Package) 


'dd 


5 0 
10 
15 




100 
200 
400 




0.5 
10 
1.5 


100 
200 
400 




1800 
3600 
7200 


MAdc 


QuiGSC6nt Current (CL/CP D6viC6) 
(Per Package) 


'dd 


10 
15 




100 
200 
400 




0.5 
1.0 
1.5 


100 
200 
400 




1800 
3600 
7200 




Total Supply Current* * f 
(Dynamic plus Quiescent, 
Per Package) 

(Cl 50 pF on all outputs, all 
buffers switching) 


It 


5 0 
10 
15 


It (1 46 MA/kHz) f f Idd 

It (2 91 MA/kHz) f ♦ Idd 
It (4 37 pA/kHz) f + IdD 


pAdc 


Three-State Leakage Current 
(AL Device) 


'TL 


15 




iO 1 




■0 00001 


t 0 1 




t3.0 


AiAdc 


Three-State Leakage Current 
(CL/CP Device) 


'TL 


15 




t1 0 




•0 00001 


+ 1.0 




t 7 5 


^Adc 



•T|ow • -55°C for AL Device. -40°C for CL/CP Device. 
Thigh - ♦125°C for AL Device, ♦85°C for CL/CP Device 
-cNoise immunity specified for worst-case input combination 
Noise Margin lor both "1" and "0" level ^ 1 .0 Vdc mm (?> Vdd " 5 0 Vdc 

2 0 Vdc mm @ Vdd 10 Vdc 
2.5 Vdc min (5) Vdd 15 Vdc 
TTo calculate total supply current at loads other than 50 pF 

it(Cl) it(50pF) + 1 X 10-3 (Cl -50) Vdd* 

where It 's in ^A (per package), Ci_ in pF, Vdd Vdc, and f m kHz is input frequency 
**The formulas given are for the typical characteristics only at 25°C 
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SWITCHING CHARACTERISTICS* (Cl = 50 pF. Ta ' 25°C) 



Characteristic 


Figure 


Symbol 


Vqq 


Min 


Typ 


Max 


Unit 


Output Rise Time 


3 


^TLH 










ns 


tjLH ~ ^3.0 ns/pF) Cl + 30 ns 






5.0 




180 


360 




^TLH (1-5 ns/pF) Cl + 15 ns 






10 




90 


180 




tJLH = (1-1 ns/pF) Cl + 10 ns 






15 




65 


130 




Output Fall Time 


3 


^THL 










ns 


tjHL ~ '^-5 ns/pF) Cl + 25 ns 






5 0 




100 


200 




tJHL = <0-75 ns/pF) Cl + 12.5 ns 






10 




50 


100 




»THL = <0-55 ns/pF) Cl + 9.5 ns 






15 


_ 


40 


80 




Read Access Time from ST or CE2 


4, 5 


t 

'acc ( R ) 












tacc = <1-^ ns/pF) Cl + 2480 ns 




5.0 


400 


2500 


6000 




tacc = <0-7 ns/pF) Cl + 690 ns 






10 


150 


700 


2000 




tacc = (0-5 ns/pF) Cl + 393 ns 






15 


115 


400 


1500 




Output Enable Delay from ^1 or CE2 


5.6 


tacc(CEn) 


5.0 


70 


300 


900 


ns 








10 


25 


100 


300 










15 


20 


70 


225 




Setup Time from Ap to ST or CE2 


4, 5,6. 7 


tsu(A) 


5.0 


1800 


600 


_ 


ns 








10 


600 


200 


_ 










15 


450 


140 


_ 




Hold Time from Ap to ST or CE2 


4.5.6,7 


^h(A) 


5.0 


600 


200 


_ 


ns 








10 


240 


80 


_ 










15 


180 


55 


_ 




Data Hold Time 


7 


*h(D) 


5.0 


1400 


480 




ns 








10 


500 


160 


_. 










15 


375 


110 


_ 




Data Setup Time 


7 


tsu(D) 


5.0 


3600 


1200 




ns 








10 


1800 


600 


_ 










15 


1350 


420 


_ 




Write Enable Hold Time 


7 


th(WE) 


5.0 


150 


50 




ns 








10 


60 


20 












15 


45 


15 


_ 




Write Enable Setup Time 


7 


tjy (WE) 


5.0 


720 


240 




ns 








10 


240 


80 












15 


180 


55 






Write Enable to Dqu^ Disable** 


4 


I 

WE 


5.0 


720 


240 












10 


240 


80 












15 


180 


55 


^ 




StTobe or Cl2 Pulse Width When Reading 


4, 5, 6 


WL(R) 


5.0 


1350 


450 












10 


450 


150 












15 


340 


100 


-- \ 




Strobe, CE1 or CE2 Pulse Width When Writing 


7 


^WL(W) 


5.0 


2400 


1 200 












10 


1260 


600 












15 


945 


420 






Write Recovery Time 


^ 4 " 


tp ^YJ) 










ns 


tw = (1.4 ns/pF) Cl + 219 ns 






5.0 


70 


240 


720 




tw = (0.7 ns/pF> Cl + 70 ns 






10 


25 


80 


240 




tw = (0.5 ns/pF) Cl + 47.5 ns 






15 


20 


55 


180 




~^1 or UE2 to Dout Disable Delay* * 


-g 


^CE, 


5.0 


70 


300 


900 


ns 








10 


25 


100 


300 










15 


20 


70 


225 




Read Setup Time 


4, 5 


tsu(R) 


5.0 


0 


-100 




ns 








10 


0 


-40 












15 


0 


-30 






Read Hold Time 


4.5 


th(R) 


5.0 


540 


180 




ns 








10 


240 


60 












15 


180 


45 






Read Cycle Time 


4. 5 


tcyc(R) 


5.0 




2500 


6000 


ns 






10 




700 


2100 










15 




500 


1575 




Write Cycle Time 


7 


<cyc(W) 


5.0 




1400 


4800 


ns 






10 




700 


2100 










_ 15 




500 


1575 





The formula given is for the typical characteristics only 
**10% output change into a 1.0 kil load. 
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FIGURE 1 - TYPICAL OUTPUT SOURCE AND SINK CURRENT CHARACTERISTICS TEST CIRCUIT 

9vdd 



Pulse 
Generator 
(Single Pulse) 



SW1 - 
O 2 




AO 




A1 




A2 




A3 




A4 




A5 




A6 


Dout 


A7 




ST 




WE 




CE1 




CE2 




Din 






Input 


Output Source 
Characteristics 


Output Sink 
Characteristics 


WE 


Pulse Once 


Pulse Once 


Din 


SW1 in Position 1 


SW1 in Position 2 


vgs 


vdd 


Vdd 


Vds 


Vout - Vdd 


Vout 



FIGURE 2 - POWER DISSIPATION TEST CIRCUIT AND WAVEFORMS 



Pulse 
Generator 



Pulse 
Generator 
2 



A2 
A3 



A7 

ST 

WE 

CE1 

CE2 

Din 



J- 0.01 
^ Ceramic 



Pulse (A 
Generatoi 



Pulse ,st) 

Generator ■ 

2 

Output (Dq^jj) 

-O 



o_/- 



"A 



Pulse 
Generator 



FIGURE 3 - AC TEST CIRCUIT 



9 VPD 



o 


AO 








o 


A1 










A2 










A3 




o 






A4 




o 






A5 




o 






A6 


Dout 


O 


o 


A7 








o c 


ST 














o — c 


WE 




o c 


CE1 










CE2 








1 o ^ 








Din 


/ 
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FIGURE 4 - READ CYCLE WAVEFORMS UTILIZING STROBE TO-ACCESS MEMORY 



Address 
Inputs 
(An) 



Strobe 

(ST) 



Write Enable 
(WE) 



Data Output - 



X 



tsu(A) 



-^WL(R)- 



hu(R) 



- tcvc(R)- 



(!) 



- ^TLH, tJHL 



NOTES 1 High impedance output state occurs when WE is maintained as a logical 
"0" (low level). 

2 The output momentarily displays data from the previous state. 

3 For read operation. WE may be maintained at a logical "1" (high level) 

during the complete cycle. 

4 CE1 and CE2 are maintained at a logical "0" state (low level). 

5 All input rise and fall times are 20 ns 



• \/ss 



■ Vol 



FIGURE 5 - READ CYCLE WAVEFORMS UTILIZING CE2 FOR ACCESS MEMORY 



Address 
I nputs 
(An) 



Chip Enable 2 
(CE2) 



Write Enable 
(WE) 



Data Output 



su(A) 

'WL(R1 ) ^ 




>€ 



th(A) — -H 



- th(R) 
(D 



^TLH. 'THL 



1 High lmpedani;e output state occurs wheri CE1 Or CE2 is maintained 

in the logical "1" state (high level). 

2 The output momentarily displays data from the previous state. 

3 For read operation, WE may be maintained at a logical "1" (high level) 

during the complete cycle 

4 All iiifujt I ise and fall times are 20 ns 
b 'WL(R1 ) ■ t^,.,. (P) max 



■ vss 



Vss 



---^ 


MCEn) 






90% 
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FIGURE 6 - READ CYCLE WAVEFORMS UTILIZING CE1 AND CE2 TO ACCESS MEMORY 



Address 
Inputs 



Data Output 
(Dout> 




NOTES: 1 High impedance output state occurs when CE 1 or CE2 is maintained 
In the logical "1" state (high level). 

2 WE is maintained at the logical "1" state for this example. 

3 All input rise and fall times are 20 ns 

4 tdelav(CE2) nninimum assuares that only data presently addressed 

will appear at the output. 

*delav(CE2) mm. ' ^accp ^ 



5 ^WL(R2) ^tdeiay (CE2) r 



max. acC(CEi, , 
tacc (CEr,) max 



FIGURE 7 - WRITE CYCLE WAVEFORMS 



Address 
Inputs 
(An) 



X 



^u(A) - 



Strobe or 
CE1 or CE2 
(ST, CE1, CE2) 



Write_Enable 
(WE) 



Data Input 
(Din) 



® 



® 



The Strobe, CE1 and CE2 may be utilized to contro l a write cycle, 
however, during changes of address either Strobe or CE2 must 
be in the logical "1" state (high level). 

Data input logic level is don't care during the indicated intervals. 

Data input logic level must remain fixed. 

Write Enable may be maintained as a logical "0" during the write cycle 
All input rise and fall times are 20 ns. 



VSS 

Vdd 
vss 
Vdd 

Vss 
■ VOH 

•Vol 
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LOGIC/BLOCK DIAGRAM 



r 






3 State Enable 






(High Resistance State) 


Write 




Circuitry 





Output 
Latch 



FUNCTION 


CE1 


CE2 


sf 


WE 


D,n 


Dout 


COMMENTS 


Address changing 
valid 


X 


X 


1 


X 


X 


R/A 


^Qjjt active if cTi and 
CE2 - O" and WE "1 ". 


X 


1 


X 


X 


X 


R 


CE2 • T'. fully disables internal 
logic and output. 


Address changing 
riot valid 


X 


0 


0 


X 


X 


R' A 


Changing address m this mode 
may result m altered data 


□ o^j, disabled m 
high resistance state 


1 


X 


X 


X 


X 


R 


CE 1 " 1 " disables write cycle 
and Dout 


X 


1 


X 


X 


X 


R 


The chip IS fully disabled. 


X 


X 


X 


0 


X 


R 


WE ■ "0" enables writing into 
memory if CE1, CE2, and 
ST "0". 


Dout eiiabled in 
active state 


0 


0 


X 




X 


A 


If ST - "1", the output stores 
and reads the previous data 
from or written into memory. 


Read addressed 
memory location 
into output latch. 


0 


0 


0 


1 


X 


A 


The output reads the present 
contents that are addressed. 




0 


0 


1 


X 


R 


The addressed location is read 
into output latch with output in 
the " R" state 


Disable reading 
from memory 


X 


1 


X 


X 


X 


R 


Address changing can take 
place in this condition. 


X 


X 


1 


X 


X 


R/A 


Write into memory 


0 


0 


0 


0 


A 


R 


D|p, is written into memory 
and into the output latch 


Write disabled 


1 

X 
X 
X 


X 

1 

X 
X 


X 
X 

1 

X 


X 
X 
X 

1 


X 
X 
X 
X 


R 

R 
R/A 
R/A 


WE ~ "1" IS a read enable. 
w"E -- "0" is a write enable. 



High resistance state at DQ^t 

An active level of either V5S or Vqq 

An R or A condition depending on the don't care condition 
Don't care condition (must be m the- "1" or "0" state) 
A high level at Vqq 



A low level at V 



SS 
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TYPICAL APPLICATION FOR SERIAL WORDS UTILIZING BUS TECHNIQUES 



Address 
Register 



iiLii: 



ij 



] V1CM14537 
I CE 1 



'^n ! 

VICM14537 ! 
U I Cfc 1 D ' 



1 of n 
Decoder 



© 



i 



' word 
worcJf t yp I 



'ate (ST) • ■" 'acciCf. 1 ) 
3 8 AiS <or a 32 bit serial word 



lOBit 
Address 



2 



Li 



i :^ 



mi 



Typical 1024 x 1 RAM Utili/.ng Four MCM14537 s 



10 Bit , 
Address 



1 of 4 
Decoder 



Typical Low Power 1024 x 1 RAM Utilizing Four MCM14537's. 
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MOTOROLA 



256-BIT STATIC RANDOM ACCESS MEMORY 

The MOM 14552 is a static random access memory (RAM) organ- 
ized in a 64 X 4 bit pattern. The three chip enable inputs can be used 
as extensions of the six address inputs, creating 9-bit address scheme. 
Eight MCM 14552 devices may be used to comprise a 2048-bit mem- 
ory (512 X 4) without additional address decoding. 

The mode control (M) is used to change the control logic charac- 
teristic of the circuit. For example, with M high, the 3-state input 
(T) fully controls the 3-state characteristic of the output. With M 
low, the output 3-state characteristic is controlled by chip enable 
inputs (CE), write enable input (WE) and T. 

The memory is designed so that dc signals may operate the mem- 
ory, with no maximum pulse width restrictions. 

Medium speed, micropower operation, and control flexibility 
make the device useful in scratch pad or buffer applications where 
battery operation or high noise immunity are required. 

• Quiescent Current = 50 /i A/package typical @ 5 Vdc 

• Noise Immunity = 45% of Vdd typical 

• 3-state Output Capability for Memory Expansion 

• Output Data Latch Eliminates Need for Storage Buffer 

• Access Time = 700 ns typical @ Vdd ^ ^0 Vdc 

• Fully Decoded and Buffered 

• Supply Voltage Range = 3.0 Vdc to 18 Vdc 

• Capable of Driving Two Low-power TTL Loads, One Low-power 
Schottky TTL Load or Two HTL Loads Over the Rated Temper- 
ature Range 



NOTE: Pin 20(LE)) must be connected to Vss 



MAXIMUM RATINGS (Voltages referenced to Vss) 



Rating 


Symbol 


Value 


Unit 


DC Supply Voltage 


Vdd 


-0.5 to +18 


Vdc 


Input Voltage, All Inputs 


V,n 


-0.5 to Vdd + 0 5 


Vdc 


DC Current Drain per Pin 


1 


10 


mAdc 


Operating Temfjerature Range - AL Device 
CL/CP Device 


Ta 


-55 to +125 
-40 to +85 


°C 


Storage Temperature Range 


^stg 


-65 to +150 


°C 



This device contains circuitry to protect the inputs against damage due to high 
static voltages or electric fields, however, it is advised that normal precautions be 
taken to avoid application of any voltage higher than maximum rated voltages 
to this high impedance circuit. For proper operation it is recommended that 
V,n and V^^t be constrained to the range Vss ^ * V,n or VQ^t' ^ '^D£» 
Unused inputs must always be tied to an appropriate logic voltage level (e.g., either 

Vss o'^ Vdd 



MCM14552 



CMOS LSI 



(LOW-POWER COMPLEMENTARY MOS) 



256-BIT (64x4) STATIC 
RANDOM ACCESS MEMORY 



K 

24 






L SUFFIX 


CERAMIC PACKAGE 




CASE 623 


24^ 






P SUFFIX 


PLASTIC PACKAGE 




CASE 709 


ORDERING INFORMATION 


MCM14XXX ^ 


Suffix Denotes 




I— L Ceramic Package 




' P Plastic Package 




A Extended Operating 




Temperature Range 




C Limited Operating 




Temperature Range 



PIN ASSIGNMENT 




J 23 
] 22 
]21 
120 
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ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


Vdd 

Vdc 




25°C 


"•"high* 


Unit 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Output Voltaqe "0" Level 
"1" Level 

V,n OorVDL) 


Vql 


5 0 
10 
15 




0.05 
0.05 
0.05 




0 
0 
0 


0.05 
0.05 
0.05 




0.05 
0.05 
0.05 


Vdc 


Vqh 


5 0 
10 
15 


4 95 
9.95 
14 95 




4.95 
9 95 
14.95 


5.0 
10 
15 




4.95 
9.95 
14.95 




Vdc 


Input Voltage ' "0" Level 
(Vq 4.5 or 0 5 Vdc) 
(Vq 9.0 or 1.0 Vdc) 
(Vq 13 5 or 1 .5 Vdc) 

" 1 " Level 

(Vq 0.5 or 4.5 Vdc) 
(Vq 1.0 Of 9 0 Vdc) 
(Vq 1 5 or 13.5 Vdc) 


Vil 


5.0 
10 
1 5 




1 .5 
3.0 
4 0 




2 25 
4 50 
6 75 


1.5 
3.0 
4.0 




1.5 
3.0 
4.0 


Vdc 


V|H 


5.0 
10 
15 


3 5 
/ 0 
110 




3 5 
7.0 
1 1.0 


2.75 
5.50 
8 25 




3.5 
7.0 
1 1.0 




Vdc 


Output Drive Current (AL Device) 
(Vqh 2.5 Vdc) Source 
(Vqh 4.6 Vdc) 
(\/qi_I 9 5 Vdc) 
(Vqh 13.5 Vdc) 
(Vql • 0 4 Vdc) Sink 
(Vql 0 5 Vdc) 
(Vql 1.5 Vdc) 


'oh 


5 0 
5 0 
10 
15 


-1 .2 
-0 25 
-0.62 

— 1 8 




--1 .0 
-0.2 
-0.5 


-1.7 
-0.36 
-0.9 
-3 5 


- 


-0.7 
-0.14 
-0.35 

- 1 1 


- 


mAdc 


IqL 


5.0 
10 
15 


0.64 
1 6 
4.2 


- 


0 51 
1 3 
3 4 


088 
2 25 
8 8 


- 


0.36 
0.9 
2.4 


- 
- 


mAdc 


Output Drive Current (CL/CP Device) 
(Vqh 2 5 Vdc) Source 
(Vqh 4.6 Vck) 
(Vqh - 9.5 Vdc) 
(Vqh 13.5 Vdc) 
(Vql 0 4 Vdc) Sink 
(Vql 0.5 Vdc) 
(Vql 1.5 Vdc) 


Iqh 


5.0 
5 0 
10 
15 


-0.2 
-0 5 
-1 .4 




-0 16 
-0 4 

-1 .2 


-0 36 
-0.9 
-3 5 




-0.12 
-0.3 
-1 .0 


- 


mAdc 


'OL 


5.0 
10 
15 


0.52 
1 3 
3 6 




0.44 
11 

3.0 


088 
2 25 
8.8 




0.36 
09 
2.4 




mAdc 


Input Current (AL Device) 


lin 


15 




0 1 




»0 00001 


'0 1 




* 1 .0 


/iAdc 


Input Current (CL/CP Device) 


Im 


15 




• 1 0 




♦0 00001 


• 1.0 




• 14.0 


^Adc 


Input Cf'ipacitance 
(V,n 0) 


Cm 










b 0 


7.5 






pF 


Quiescent Cur rent (AL Device) 
(Per Package) 


Idd 


5 0 
10 
15 




5 0 
10 
20 




0 050 
0 100 
0 150 


5 0 
10 
20 




150 
300 
600 


^ Adc 


Quiescent Current (CL.'CP Device) 
(Per Package) 


lUD 


5 0 
10 
15 




50 
100 
200 




0 050 
0 100 
0 150 


50 
100 
200 




375 
750 
1500 


MAdc 


Total Supply Current" ' t 
(Dynamic plus Quiescent, 
Per Packarje) 

(Cl 50 pF on all outputs, all 
i)uf fers switching) 


'T 


5 0 
10 
15 


It (1.98 pA/kH?) f t Iqd 

It (3.96 AiA/kH/) t f Idd 

't (5.86 ^A/kH/) f » Idd 


nAdc 


Three Slate Leakage Current 
(AL Device) 


'tl 


15 




• 0 1 




• 0 OOOO 1 


• 0 1 




*3 0 


pAdc 


Three-State Leakatje Current 
(CL/CP Device) 


'TL 


15 




* 1 0 




■0 00001 


♦ 10 




t 7 .5 


mAcJc 



•T|„,^ -55"C for AL Device. -40''C for CL/CP Device 
Thiqh * 125"C for AL Device. ♦85"C for CL/CP Device 
i^Noise immunity specified for worst case input combination 
Noise Margin for both "1 " jncJ "0" level 1 0 Vdc mm ('<^ Vqq 5 0 Vdc 
"^^ 2 0 Vdc mm ('..) VqD 10 Vdc 

2 5 Vdc mm (:..) Vdd 15 Vdc 
tTo calculate total supply current at loads other than 50 pF 
It(Cl) It'50 pF) M X 10-3 (Cl -50) VQDf 
where It is m ^A (per package). Cl m pF, Vqq m Vdc, and f m kHz is input frequency 
• 'The formulas given are for the typical characteristics only at 25°C 
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SWITCHING CHARACTERISTICS* (Cl = 50 pF, Ta = 25OC) 



Characteristic 



Figure 



Output Rise Time 

tTLH = <3.0 ns/pF) Cl + 30 ns 
tJLH = ns/pF) Cl + 25 ns 
tTLH = ns/pF) Cl + 10 ns 



Output Fall Time 

tjHL = ns/pF) Cl + 25 ns 
^THL = 'O-^S ns/pF) Cl + 12.5 ns 
^THL ^ <0-55 ns/pF) Cl + 9 5 ns 



Symbol 



Read Cycle Time 



Write Cycle Time 



Address to Strobe Setup Time 



Strobe to Address Hold Time 



Address to Chip Enable Serup Time 



Chip Enable to Address Hold Time 



Strobe or Chip" Enable Pulse Width When Reading 



Strobe or Chip Enable Pulse Width When Writing 



I 

t~Read Setup Time 



Read Hold Time 



|~Data Setup Time 



Data Hold Time 



The formula given is for the typical characteristics only 



_Vdp_ 

5.0 
10 

15 



1 tTHL 

j 

I 

1.2 I tcyc(R) 



_ . — ^. 

3.4 ! tcyc(W) 



1.3 ^ tsu(A-ST) I 

.- _ . . i. 

1.3 th(ST-A) ! 

I 

2.4 tsu(A-CE) i 

2,4 th(CE-A) i 

I 

1.2 ' twL(R) 



3,4 twL(W) 



1 ni(R) 



3.4 tsu(D) 



3,4 th(D) 



i 1 



5.0 

10 

15 

5.0" 

10 

15 

5.0 

10 

15_ 

5.0 

10 

15 

5.0 

10 

15 

5.0 

10 

15 

5.0 

10 

15 

5.0 

10 

15_ 

5.0 

10 

15 

5.0 

10 

15 

5.0 

10 

15 

5.0 

10 

15 

5.0 

10 

15 



1500 
450 
350 
150 
100 

75 
1800 
600 
450 
450 
300 
225 
~1800 
450 
350 
3600 
1800 
1350 

0 

0 

0 
540 
240 
180 
1800 
600 
450 
600 
150 
120 



TVP 



Max Unit 



180 

90 
65 

100 
50 
40 
' 2000 ~ 
750 

_ 

1200 
750 
500 
500 
150 
120 

50 

0 

0 
600 
200 
150 
150 
100 

75 
450 
150 
100 
1200 
600 
400 
-100 
-40 
-30 
180 

60 

45 
600 
200 
150 
200 

50 

30 



360 
180 
130 



ns 



200 j 

100 I 
80 

6000 ; ns 

2200 ! 

1650 I 

3600 ' ns 

2200 I 



i _ i 
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SWITCHING CHARACTERISTICS* (Cl ^ 50 pF, 25°C) (continued) 
Characteristic 



Write Enable Setup Time 



Write Enable Hold Time 

Read Access Time from Strobe 

) Read Access Time from Chip Enable 

\ Output Enable/Disable Delay Uom Chip Enable or 
Write Enable 

Three-Sta'te Enable/Disable Output Delay 

Latch to Output Propagation Delay 

The formula given is for the typical characteristics only. 



Figure ^ Symbol . Vqd 



Vdd 


'. Min 


I Typ 


■ r 
..[.. 


~Max 


5.0 


T '720 


; 240 






10 


240 


\ 80 




_ 


15 


180 


55 


1 


_ 


5.0 


~ T50 


' 50 






10 


60 


20 




_ 


15 


45 


15 




._ 


5.0 




, 2000 




~6000 


10 




700 




2100 


15 




350 




1600 


5.0 




2106 




'6300' 


10 




750 




2250 


15 




400 




1700 


5.0 




400 




1200 


AO 




200 




600 


15 




150 




450 


5.0 




, 400 




1200 


10 




160 




480 


15 




120 


i 


360 


5.0 




500 


""l500 


10 




200 




600 


15 




1 150 


. i 


450 



'ybnit 



LOGIC DIAGRAM 




3 Dout 0 



<J9 Dout3 
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FIGURE 1 - READ CYCLE WAVEFORMS UTILIZING STROBE TO ACCESS MEMORY 



X 



• Vdd 



^DD 

vss 



Write Enable 



Latch Enable 



4 



tsu(R) (-» - 



X 



"^1 ^ ^ 50% 



X 



VdD 
^SS 



90V 
10%, 



^TLH.^THL— ^ h — 



Notes 1 Cr 1 . CE2, CE3 and T are low, M is high 

2 WE may be held high durvng the complete read cvc\e. 



FIGURE 2 - READ CYCLE WAVEFORMS UTILIZING CHIP ENABLE TO ACCESS MEMORY 



Chip E nable 




Unused CE, St, M and T are low and WE is high. 

High impedance output state occurs when any CE is high 

and M is low, or when T is high. 

The output displays data from the previous state 

'WL(R) ■ 'acc(R CDmax 
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FIGURE 3 - WRITE CYCLE WAVEFORMS UTILIZING STROBE 



Address 

th(A-§T) - 



Write Enable 



3C 



X 



L^tsu(A-ST) 



*su(WE)-*' 



X 



1 -- CE1, CE2, CE3 and T are maintained at the logical "0" level. 

2 -- M is maintained at the logical "1" level. 

3 - The output displays the contents of the previous state. 

4 - The output displays the contents of the presently addressed location as i 

read modify write cycle. 

5 - The output displays the data that was written into addressed location. 



^SS 










/_ 




^-th(D) 








acc(RST)-» 





Vdd 
vss 

Vdd 
vss 

• VoH 

• Vol 



FIGURE 4 - WRITE CYCLE WAVEFORM UTILIZING CHIP ENABLE 



Vdd 




Notes: 1 — High impedance output state occurs when CE is high or when WE 
is low, for M and T maintained in the low state. 
2 - Unused CE's, ST, M and T are maintained at the logical "0" level. 
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TRUTH TABLE 



Function 


CE 1 


CE 7 


CE 3 




LE 


M 


ST 


WE 




Dout 


Comments 
















1 






R A 


r)„^j, iiviH he aciivp .< jn 






















M.A 


CE 0 T 0 ,inft WF 1 


V.ii'il 


X 














I 






0' .' V. 1 and t 0 












~ 










H_A 




AdcOess C^1.lr>gln(l 














0 






R A 




No! V.il n 






















and T 0 


Cs.-iDi.-.t 




































0 










D.s.i;:ips w..te c.'f...i<v 
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FIGURE 5 - 512 WORD x 16 BIT MEMORY BOARD 



All M and LE 
inputs are 
grounded 



Board Strobe ^ 



DO D1 D2 D3 



D4 D5 D6 D7 




rr* * 

DO D1 D2 D3 



i * FT 

D4 D5 D6 D7 



D8D9D10D11 D12D13D14D15 



r 



LU_1 



T T T T 



D8 D9 D10 D1 1 



D12 D13D14 D15 



Data Outputs 
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MOTOROLA 



MCM5101 
MCM51L01 



256 x 4 BIT STATIC RAM 

The MCM5101 famiiy of CMOS RAMs offers ultra low power and ful 
ly static operation with a single 5-volt supply. Thf^ CMOS 1024 bit 
devices are organized m 256 words by 4 bits Separate data inputs and 
data outputs pernnit maxinium flexibility in bus- oriented systenns Data 
retention at a power supply as low as 2 0 volts over temperature readily 
allows design into applications using battery backup for nonvolatility. 
The MCM5101 is fully static and does not require clocking m standby 
mode. 

The MCM5101 is fabricated using the Motorola advanced ion 
implanted, silicon-gate technology for high performance and high 
reliability 

• Low Standby Power 

• Fast Access Time 

• Single ^ 5 0 Volt Supply 

• Fully TTL Compatible - All Inputs and Outputs 

• Three-State Output 

• Fully Static Operation 

• Data Retention to 2.0 Volts 

• Direct Replacement for. 

Intel 5101 Series 
AMI S5101 Series 
Hitachi HM435101 Series 

• Pm Replacement for Harris HM6501 Series 



CMOS 

(COMPLEMENTARY MOS) 

1024-BIT STATIC 
RANDOM ACCESS MEMORY 




P SUFFIX 

AS : t'A^^ A(:! 



Type Number 


Typical Current 
(a)2 V (^iA) 


Typical Current j Max Access 
(S)5V(mA) I (ns) 


MCM51L01C45, P4b 


0 14 


0 2 


450 


MCrv151L01C65 P65 


0 14 


0 2 


650 


MCM5101C65. P6b 


0/0 ^ 


10 


650 


MCM5101C80. P80 




10 


800 



BLOCK DIAGRAM 











AfKlress 




Row 








Decociers 




(E fiable) 










5 i 6i 7 <l 
A 5 A6 A 7 



PIN ASSIGNMENT 



A3C 1 
A2C2 
AlC 3 
AOC 4 
AbC b 
A6[ 6 
A/[ / 
GNDC 8 

Dll[ 9 
DOlI 10 

DI2C 11 



3vcc 

]A4 

]R/W 

]cri 

]0D 

]CE2 

]D04 

]DI4 

]D03 

]DI3 



12 3D02 



TRUTH TABLE 



cFi 


CE2 


OD 


R/W 


Din 


Output 


Mode 


H 


X 


X 


X 


X 


High-Z 


Not Selected 


X 


L 


X 


X 


X 


H,gh-Z 


Not Selected 


X 


X 


H 


H 


X 


High-Z 


Output Disabled 


L 


H 


H 


L 


X 


HighZ 


Write 


L 


H 


L 


L 


X 


Din 


Write 




H 


I 


H 


X 


^out 


Read 



DS9828/9-E 



3-27 



MCM5101»MCM51L01 



MAXIMUM RATINGS (Voltages referenced to Vss Pm 8) 



Rating 


Symbol 


Value 


Unit 


DC Supply Voltage 


Vcc 


-0.5 to + 7 0 


V 


Voltage on Any Pin 


V,n 


-0.3 to Vcc + 0 3 


V 


Operating Tennperature Range 


Ta 


0 to +70 


°c 


Storage Temperature Range 


^sta 


-65 to + 150 


°c 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIOInIS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 



This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields; however, it is advised that nor- 
mal precautions be taken to avoid application of 
any voltage higher than maximum rated voltages 
to this high-impedance circuit. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage 


Vcc 

V55 


4.75 
D 


5.0 
D 


5.25 
0 


V 


Logic 1 Voltage, All Inputs 


V|H 


2.2 




Vcc + 0.3 


V 


Logic 0 Voltage, All Inputs 


V|L 


-0.3 




0.65 


V 



DC CHRACTERISTICS 



Characteristic 


Symbol 


MCM51L01-45 
MCM51L01-65 


MCM5101-65 


MCM5101-80 


Unit 


Min 


Typ'D 


Max 


Min 


TypH) 


Max 


Min 


Typ<1) 


Max 


Input Current 


'in 




5.0 






5.0 






5.0 




nA 


Input High Voltage 


V|H 


2.2 




VcC + 0.3 


2.2 




Vcc + 0.3 


2.2 




Vcc + 0.3 


V 


Input Low Voltage 


V|L 


-03 




0.65 


-0.3 




0.65 


-0.3 




0.65 


V 


Output High Voltage (l0H= - 10 mA) 


VOH 


2 4 






2.4 






2.4 






V 


Output Low Voltage (Iol = 2.0 mA) 


Vol 






04 






0.4 






0.4 


V 


Output Leakage Current 

(CE1 = 2.2 V, VoL = 0 V to Vcc' 


ILO'2' 






±1.0 






±1.0 






±2.0 




Operating Current 
<Vjn = Vcc- except CE1^0.65 V, 
outputs open) 


icci 




9.0 


22 




9.0 


22 




11 


25 


mA 


Operating Current 

(V|n = 2.2 V, Except CE1^0.65 V, 
outputs open) 


ICC2 




13 


27 




13 


27 




15 


30 


mA 


Standby Current 

(CE2<0.2 V, Vjn = 0 V or Vcc' 


ICCl'2"4' 






10 






200 






500 


^A 



CAPACITANCE (f= 1.0 MHz, Ta = 25°C. Vcc = 5 V periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (Vjn = 0 V) 


^in 


4.0 


8.0 


pF 


Output Capacitance (Vout = 0 V) 


^out 


8.0 


12.0 


pF 



LOW Vcc DATA RETENTION CHARACTERISTICS (Excluding MCM5101-80) 



Parameter 


Test Conditions 


Symbol 


Min 


Typ(l) 


Max 


Unit 


Vcc ^or Data Retention 


CE2:s0.2 V 




vdr 


2.0 






V 


MCM51L01-45, -65 Data Retention Current 


Vdr = 2.0 V 


'CCDRI 




0.14 


10 


mA 


MCM5101-65 Data Retention Current 


VdR = 2.0 V 


ICCDR2 




0.70 


200 


mA 


Chip Deselect to Data Retention Time 




tCDR 


0 






ns 


Operation Recover Time 




tR 


tRc'3' 






ns 



Notes: 

1. Typical values are T/^ = 25°C and nominal supply voltage 

2. Current through all inputs and outputs included in IcCL measurement 
3 tRC= f^ead Cycle Time 

4. Low current state is for CE2 = 0 only 
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MCM5101*MCM51L01 



LOW Vcc DATA RETENTION WAVEFORM TYPICAL ICCDR vs TEMPERATURE 




10 20 30 10 bO 80 /O 
rtMPtRATURE CT.) 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted) 

Input Pulse Levels + 0 65 V to 2 2 V Output load 1 TTL Gate and Cl = 100 pF 

Input Rise and Fall Times. 20 ns Timing Measuremeni Refeience Level 15V 



READ CYCLE 



Parameter 


Symbol 


MCM51L01-45 


MCM51L01-65 
MCM5101-65 


MCM5101-80 


Unit 






Min 


Max 


Min 


Max 


Min 


Max 




Read Cycle 


IRC 


450 




650 




800 




ns 


Access Time 


'A 




~"450" 




'~650~ 




800 


ns 


Chip Enable (CEl) to Output 


'COl 




400 




600 




800 


ns 


Chip Enable (CE2) to Output 


K02 




500 




700 




850 


ns 


Output Disable to Output 


tOD 




250 




350 




450 


ns 


Data Output to High-Z State 


tDF 


0 


130 


0 


~150" 


0 


200 


ns 


Previous Read Data Valid with Respect to Address Change 


tOHl 


0 




0 




0 




ns 


Previous Read Data Valid with Respect to Chip Enable 


'0H2 


0 




0 




0 




ns 


WRITE CYCLE 


Parameter 


Symbol 


MCM51L01-45 


MCM51L01-65 
MCM5101-65 


MCM5101-80 


Unit 






Min 


Max 


Min 


Max 


Min 


Max 




Write Cycle 


'WC 


450 




650 




800 




ns 


Write Delay 


'AW 


130 




150 




200 




ns 


Chip Enable (CEl) to Write 


_'_cyyi_ _ 


350 




550 




650 




ns 


Chip Enable (CE2) to Write 


tCW2 


350 




550 




650 




ns 


Data Setup 


'DW 


250 




400 




450 




ns 


Data Hold 


'DH 


50 




100 




100 




ns 


Write Pulse 


twp 


250 




400 




450 




ns 


Write Recovery 


'WR 


50 




50"' 




100 




ns 


Output Disable Setup 


'DS 


130 




~]^~ 




200 




ns 
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MCM5101*MCM51L01 



READ CYCLE TIMING 



OD 

( Common I/O)' ' 



Data 
Out 



tcoi — ■ 



IDF - 



Data Out Valid 



WRITE CYCLE TIMING 



OD 

(Common 1/0)'^' 




Notes 

1 OD may be tied low for separate I/O operation 

2 During the write cycle, OD is "high" for common I/O and "don't care" for separate I/O operation 
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MOTOROLA 



1024 X 1 BIT STATIC RANDOM ACCESS MEMORY 

The MCM6508 and MCM6518 are fully static 1024x1 RAMs 
fabricated using CMOS silicon gate technology. They offer low power 
operation from a single + 5 V supply with data retention to 2.0 V. The 
16-pin MCM6508 has a single active low chip enable. The MCM6518 has 
two select lines, in addition to the chip enable. Both part types latch ad- 
dresses with chip enable. The MCM6518 is especially suitable for 
multiplexed bus microprocessors like the MC146805. 

• Low Standby and Operating Power 

• Single ± 10% 5 V Supply 

• Data Re\eni\on to 2.0 V 

• Fast Access Time 

• Address Latches 

• Three State Outputs 

• Fully TTL Compatible Inputs/ Outputs 

• Fully Static Operation 

• Direct Replacement For 

Harris HM6508/HM6518 
Intersil IM6508/IM6518 





Type Number 


Package 
Suffixes 


Typical Current 


Maximum 
Access Time 


Operating 
Temperature 
Range 


2 V 


5 V 


MCM6508-25/ MCM6518 25 


C/P 


0 1 /xA 


0 1 fiA 


250 ns 


0 to 70°C 


MCM6b08 30./MCM6bl8-30 


C/P 


1 nA 


1 /lA 


300 ns 


0 to 70°C 


MCM6508-46/MCM6518 46 


C/P 


1 mA 


1 ,xA 


460 ns 


0 to 70"C 





MCM6508 AND MCM6518 
FUNCTIONAL BLOCK DIAGRAM 




32 X 32 
Matrix 



Column Decoder 
And Data 10 




♦For MCM6508 

E. ^ S2 arp con 



Wi 

AO A1 A2 A3 A4 



MCM6508 
MCM6518 



CMOS 

(COMPLEMENTARY MOS) 

1024 X 1 BIT STATIC 
RANDOM ACCESS MEMORY 




C SUFFIX 

FRIT SEAL CERAMIC PACKAGE 
CASE 620-06 



C SUFFIX 

FRIT SEAL CERAMIC PACKAGE 
CASE 726-02 




PIN ASSIGNMENTS 



V 



AO 
A1 
A2; 
A3 1 
A4 

ss 



3VCC 
ID 

Dvv 

]A9 
]A8 
1A7 
1A6 
]A5 



Sll 
E 
AOC 
A1 
A2: 
A3C 
A4I 

QI 

VssC 



3VCC 
3S2 
]D 
3w 
JA9 
]A8 
A7 
IA6 
1A5 



This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields, however, u is advised that nor 
ma! precautions be taken to avoid applications of 
any voltage higher than maximum rated voltages 
to tfiis high- impedance circuit 



D 89829/ 10-80 
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MCM6508*MCM6518 



ABSOLUTE MAXIMUM RATINGS (See Noie) 



Rating 


Symbol 


Value 


Unit 


DC Supply Voltage 


vcc 


0 5 to 7 0 


V 


Voltage on Any Pin 


V.n 


-0 3 to Vcc + 0 3 


V 


Operating Temperature Range 


Ta 


G to 70 


X 


Storage Temperature Range 


"•"stg 


-65 ;o 150 





Note Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERATING CONDITIONS Exposure to higher than recommended voltages for extended periods of time 
could affect device reliability 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



RECOMMENDED DC OPERATING CONDITIONS 



Supply Voltage 



Parameter 



Logic 1 Voltage, All Inputs 
logic 0 Voltage, All Inputs 



Symbol 



Vcc 
vss 



V|H 



4.5 
0 



Vcc -2.0 



-0.3 



Typ I Max 



5.0 
0 



5 5 

_0 

Vcc 

0£ 



DC CHARACTERISTICS 



Characteristic 



nput Current 
fbutput High Voltage (Iqh=^ - 1 0 rnA) 
I Output Low Voltage (Iql 2 0 niA) 

Output Leakage Cuneni (See Note 1) Vq^ O V to \'CQ) 

Standby Curreni (V|h - E - §2 " ^cc' 

DaTa Reteniior; Current iVoD - 2 0 V -- V|h - S] -■■ $2' 

Operating Current (lELtH'^ ^ M^) 



Symbol 



MCM6508-25 
MCM6518-25 



, VOH 

_.1QL_. 
I]3DSbJ 
DDDR r 

^' 



Typ' 



'DDOP 



: L-' 



Max 



Note 



1 TypiC(3l values .^re ^ ■ 25"C and noniinai Supply voi'.age 



MCM6508-30, -46 
MCM6518-30. -46 



Min 



2 4 



Typ' 



1.0 



100 
Too""' 



uA 



CAPACITANCE (f - l 0 MH/. I a - 25' C, Vet: 



) V. perifxiically sampled raih(M tl-ian 100% tested) 





Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capac.nance (V„, ■ 0 V) 






" 4'o" 


80 


' pF 


Output Capa(;itance (V(,ui 0 V) 




^owt 


L i° 1 


12 b 


pF 
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MCM6608*MCM6518 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 

Input Pulse Levels 0.8 V to Vcc - 2.0 V Output Load. ... 1 TTL Gate and Cl = 50 pF 

Input Rise and Fall Times 20 ns Timing Measurement Reference Level... 1 5 V 



Parameter 


SyrDbol 


MCM6508-25 
MCM6518-25 


MCM6508-30 
MCM6518-30 


MCM6508-46 
MCM6518-46 


Units 


Min 


Max 


Min 


Max 


Min 


Max 


Read or Write Cycle Time 


'ELEL 


350 


- 


450 




730 




ns 


Enable Pulse Width, Low 


tELEH 


250 




300 




460 




ns 


Enable Pulse Width, High 


tEHEL 


100 




150 




270 




ns 


Enable Access Time 


lELQV 




250 




300 




460 


ns 


Address Setup 


tAVEL 


0 


7 




15 




ns 


Address Hold 


^ELAX 


50 




70 




130 




ns ' 


Data Setup 


tDVWH 
tWHDX 


110 




130 1 - 


270 




ns 


Data Hold 


0 




0 r - 


0 




ns 


Write Pulse Width 


^WLWH 


130 




1^ - 


270 


- ! ns 


Write Enable to Output Disable 


^WLQZ 




160 


- ' 180 




285 


ns 


Output Disable (6508 Only) 


^EHQZ 




160 


- ! 180 




285 


ns 


Output Disable (6518 Only) 


■'SHQZ 




160 


- 1 180 




285 


ns 


Wnte Disable to Output Enable 


tWHQX 




160 




1 180 




285 


ns 


Output Enable (6508 Only) 


tELQX 




160 




180 




285 


ns 


Output Enable (6518 Only) 


tSLQX 




160 




180 




285 


ns 


Select to Write Pulse Setup 


tWLSH 


130 




160 




270 




ns 


Select to Wnte Pulse Hold 


'SLWH 


130 




160 




270 




ns 


Enable to Write Pulse Setup 


tWLEH 


130 




160 




270 




ns 


Enable to Write Pulse Hold 


tELWH 


130 




160 




270 




ns 



READ CYCLE 



DC 



Q Previous daia ^ High Z- 

-ISHQZ 



SI 

?5 



Time Reference 



1 /- 



H,gh Z- 
'SHQZ 



^ — ^ — f 



44- 



TRUTH TABLE 



Time 


fnputs 


Output 




Reference 


r 




w 


A 


D 


Q 


Function 


- 1 


H 


H 


X 


X 


X 


z 


Disabled 


0 


•V 


X 


H 


V 


X 


z 


Address Latched 


1 


L 


L 


H 


X 


X 


X 


Output Enabled 


2 


L 


L 


H 


X 


X 


V 


Output Valid 


3 


y 


L 


H 


X 


X 


V 


Output Latched 


4 


H 


H 


X 


X 


X 


z 


Disabled (Same As 1 ) 


5 




X 


H 


V 


X 


z 


Next Cycle (Same As 0) 



1 MCM651 8 selected only if both 5T and ^ are Io>a/ and deselected if either sT or S2 is 
high and ?2 are connected toT on MCM6508 

2 The address within the memory will change only on falling T 
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MCM6508«MCM6518 



WRITE CYCLE 



!FL Wh - 



'DVWH 



TRUTH TABLE 



Time 


Inputs 


Output 




Reference 


F 




W 


A 


D 


Q 


Function 


1 


H 


X 


X 


X 


X 


z 


Disabled 


0 


■V, 


X 


X 


V 


X 


z 


Address Latched 


1 


L 


L 


L 


X 


V 


z 


Write Mode 


? 


L 


y 


L 


X 


V 


z 


Data Written 


3 


y~ 


X 


X 


X 


X 


z 


Write CoiT.pleted 


4 


H 


X 


X 


X 


X 


z 


Disabled (Same As 1) 


b 


"V 


X 


X 


V 


X 


z 


Nt.'xt Cycle (Same As 0) 



>-h S1 .in.i S? .ir,' .ind d-SC!("( 
!<,~ ,.r. Mf MBbOe _ 
(,(V will rl'.iiKji- r.iilv on f.iliiny [' 
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MOTOROLA 



Product Preview 



2048 X 8-BIT STATIC RANDOM ACCESS MEMORY 

The MCM65116 is a 16,384-bit Static Random Access Memory 
organized as 2048 words by 8-bits, fabricated using Motorola's high- 
performance silicon-gate complementary metal oxide semiconductor 
(HCMOS) technology. It uses a design approach which provides the 
simple timing features associated with fully static memories and the 
reduced power associated with CMOS memories. This means low 
standby power without the need for clocks, nor reduced data rates due 
to cycle times that exceed access time. 

Chip Enable (E) controls the power-down feature. It is not a clock but 
rather a chip control that affects power consumption. In less than a cycle 
time after chip enable (E) goes high, the part automatically reduces its 
power requirements and remains in this low-power standby as long as 
the chip enable (E) remains high. The automatic power-down feature 
causes no performance degradation. 

The MCM65116 is in a 24-pin dual-in-line package with the industry 
standard pinout and is pinout compatible with the industry standard 
16K EPROM/ROM. 

• 2048 Words by 8-Bit Organization 

• HCMOS Technology 

• Single -i- 5 V Supply 

• Fully Static: No Clock or Timing Strobe Required 

• Industry Standard 24-Pin Package 

• Maximum Access Time 

MCM65116-12 - 120 ns 
MCM65116-15 - 150 ns 
MCM651 16-20 - 200 ns 

• Power Dissipation 

80 mA Maximum (Active) 
15 mA Maximum (Standby) 

• Fully TTL Compatible 

• Automatic Power-Down 

• Pinout Compatible with Industry Standard 2716 16K EPROM and Mask 
Programmable ROM 



BLOCK DIAGRAM 




MCM65116 



CMOS 

(COMPLEMENTARY MOS) 

2,048x8 BIT 
STATIC RANDOM 
ACCESS MEMORY 




L SUFFIX 

CERAMIC PACKAGE 
CASE 716 



C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 623 



PIN ASSIGNMENTS 




PIN NAMES 



A0-A10 Address Input 



DQ0-DQ7 

W. .. 

G 

F 

vcc 
vss 



. Data Input/Output 

Write Enable 

Output Enable 

Chip Enable 

.Power (-(-5 V) 
Ground 



Motorola reserves the right to make changes to 
any product herein to improve reliability, func- 
tion or design Motorola does not assume any 
liability arising out of the application or use of 
any product or circuit described herein; neither 
does It convey any license under its patent rights 
nor the rights of others. 



NP330/11-80 
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MGTGRGLA 



MCM65147 



Produet Preview 



4096-BIT STATIC RANDOM ACCESS MEMORY 

The MCM65147 is a 4096-bii static Random Access Memory orga 
nized as 4096 words by 1-bit, fabricated using Motorola's high perfor- 
mance CMOS silicon gate technology (HCMOS) It uses a design ap 
proach which provides the simple timing features associated with fully 
static memories and the reduced power associated with CMOS 
memories. This means low power without the need for clocks, nor 
reduced data rates due to cycle times that exceed access times. 

Chip enable (E) controls the power-down feature. It is not a clock, 
but rather a chip control that affects power consumption. Atter E goes 
high, initiating deselect mode, the part automatically reduces its power 
requirements and remains in this low-power standby mode as long as E 
remains high. 

The MCM65147 is in an 18-pin dual in-line package with the industry 
standard pinout. It is TTL compatible in all respects The daio out has 
the same polarity as the input data. A data input and a separate tfuee 
state output provide flexibility and allow easy OR ties 

• Single + 5 V Supply 

• Fully Static Memory - No Clock or Timing Strobe Required 

• Automatic Power Down 

• Low Power Dissipation 

75 mW Typical (Active) 
500 /iW Typical (Standby) 

• Directly TTL Compatible - All Inputs and Output 

• Separate Data Input and Three-State Output 

• Equal Access and Cycle Time 

• Maximum Access Time 

MCM65147-55 = 55 ns 
MCM65147-70=70 ns 

• High Density 18-Pin Package 



BLOCK DIAGRAf\/l 



A2 0- 

A3o- 



-Cii 


Row 
Decoder 









<^^=^ 



Memory tv^atnx 
64x64 



vss = 



P.n 18 
Pin 9 



T o- 





Column I/O 




Column Decoder 



W c 



A6 A7 A8 A9 AIOAII 



CMOS 

(COMPLIMENTARY MOS) 

4,096 X 1 BIT 
STATIC RANDOM 
ACCESS MEMORY 




L SUFFIX 

CERAMIC PACKAGE 
CASE 680 



c SUFFIX m 

f-HiT SEAL CERAMIC PACKAGE "I 
CASE 776 




PIN ASSIGNMENTS 


aol 




3vcc 


AlC 




]A6 


A2[ 




]A7 


A3[ 




]A8 


A4C 




]A9 


A5C 


t' 13 


]A10 


OC 




]A11 


wC 


8 


]D 






]E 



PIN NAMES 


AO-All 


...Address 


E .. 


Chip Enable 


D .. 


Data In 


Q... 


Data Out 


W 


.Write 


Vcc 


Power ( f 5 V) 


vss 


. Ground 



Motorola reserves the righi lo make changes to any product 
herein to improve reliability, tunctioi. or design Motorola 
does not assume any liability arising out o! the application or 
use of any product or circuit described herein, neither does 
It convey any license under its patent rights i>or the rights of 
others 
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Prodvict Preview 



4096-BIT STATIC RANDOM ACCESS MEMORY 

The MCM65148 is a 4096-bit Random Access Memory organized as 
1024 words by 4-bits, fabricated using Motorola's high-performance 
silicon-gate complementary metal oxide semiconductor (HCMOS) 
technology. For ease of use, the device operates from a single power 
supply, IS directly compatible with TTL and requires no clocks or 
refreshing because of its fully static design. Data access is particularly 
simple, since address setup times are not required. The output data has 
the same polarity as the input data. 

The MCM65148 is designed for memory applications where simple in- 
terfacing is the design objective. The MCM65148 is assembled in an 
18-pin dual-in-line package with the industry standard pinout. A chip 
enable (E) lead allows easy selection of an individual package when the 
three-state outputs are OR-tied. 
• 



1024 Words by 4-Bit Organization 
HCMOS Technology 
Single -h 5 V Supply 
No Clock or Timing Strobe Required 
Industry Standard 18-Pin Configuration 
Maximum Access Time 

MCM65148-70 - 70 ns 

MCM65148-85 - 85 ns 
Automatic Power Down 
Power Dissipation 

200 mW Typical (Active) 

100 /xW Typical (Standby) 
Fully TTL Compatible 
Common Data Inputs and Outputs 
Three-State Outputs for OR-Ties 



BLOCK DIAGRAM 




AO Al A2 A3 



MCM65148 



CMOS 

(COMPLEMENTARY MOS) 

4096-BIT STATIC 
RANDOM ACCESS MEMORY 




C SUFFIX 

FRi; btML PACKAGE 

CASe '26 



L SUFFIX 



PIN ASSIGNMENT 



AbC 
AbC 
A4I 
A3C 
A0[ 
AlC 
A2[ 

rc 1 



12 ] 
11 1 



10 ] 



3A. 
]A8 
]A9 
IDQI 
] DO? 
003 
□04 
W 



PIN NAMES 


AO- A9 


Address Input 


W 


Write Enable 


E 


Chip Select 


001 D04 


Data Input / Output 


Vcc 


Power ( + 5 V) 




Ground 



Motorola reserves the right to make changes to 
any product herein to improve reliability, tunc- 
tion or design Motorola does not assume any 
liability arising out of the application or use of 
any product or circuit described herein; neither 
does It convey any license under its patent rights 
nor the rights of others 
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MOTOROLA 



1024-BIT READ ONLY MEMORY 

The MCM 14524 is a complementary MOS mask programmable 
Read Only Memory (ROM). This device is ordered as a factory spe 
cial with its unique pattern specified by the user. 

This ROM is organized in a 256 x 4 bit pattern. The contents of 
a specified address « AO, A1, A2, A3, A4, A5, A6, A7 » will 
appear at the four data outputs (BO, B1, 82, 83) following the 
negative going edge of the clock. When the clock goes high, the data 
present at the output will be latched. The memory Enable may be 
taken low asynchronously, forcing the data outputs low and reset- 
ting the output latches. This device finds application wherever low 
power or high noise immunity is a design consideration. 

• Diode Protection on All Inputs 

• Noise Immunity ■■ 45% of Vqd typical 

• Quiescent Current 10 nA/package typical @ 5 Vdc 

• Single Supply Operation - E ither Positive or Negative 

• Memory Enable Allows Expansion 

• Output Latches Provide a Useful Storage Register 

• Supply Voltage Range - 3.0 Vdc to 18 Vdc 

• Capable of Driving Two Low-power TTL Loacis, One Low power 
Schottky TTL Load to Two HTL Loads Over the Rated Temper- 
ature Range 



MCM14524 



CMOS LSI 



(LOW POWER COMPLEMENTARY MOS) 



7024-B(T 
(256 X 4) 
READ ONLY MEMORY 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



P SUFFIX 

Plastic package 

CASE 648 



ORDERING INFORMATION 



Suffix Denotes 

L Ce.ar,,K-. Packa^ 

' P Plastic Package 



9e 

ige 

E xtentied Operating 
Teriperati-ire Range 
Limited Operating 
Temperature Range 



BLOCK DIAGRAM 



Clock O j^^^^>0 — J— P>0- 



^0 o-{>>^j^^0x^ 



,1 o-[>>^^p[>^ 



.7 C^-[>^ |{>^ 



1 Of 32 
Address 
Decoder 



Memory 
Matrix 
(32 X 8) 



Address 
Decoder 
(1 of 8) 



Address 
Decoder 
(1 of 8) 



Address 
Decoder 
( 1 of 8) 

Address 
Decoder 



^DD " 
VSS 



Output 
Latch and 
Buffer 



Output 
Latch and 
Buffer 



Output 
Latch and 



Output 
Latch and 
Buffer 



3 

D— OBO 
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MAXIMUM RATINGS ' /..it..,.'-. 





Sv'"boi 


V.tlu.; 


Un.t 


|)(. S..|.(. 






V()i. 


')','. • ' H 


Vil. 














).) 




C)l).-. 




H,,.n|. I),..,, .. 

•: l ( P ().•.., .■ 




40 ;.■ -H'.; 










1 







1 hi-i (h'vicc rijutjiKS i;ir( i)itrv to protect the 
inputs etcjdmst damaqi' due to high static voltages 
or trie fields, however it is advised that 
normal precautions tx* taken to avoid appMca 
tions of any voltagi' highifr than maximum rated 
voltdgt'i to this high unpftda'tcr i-ircuit 

Unus».'d inputs must always be tied to an 
appropnatf logic voltage level (e g , either Vjjg 
or Vqd' 



ELECTRICAL CHARACTERISTICS 




Total Supply Cuneni ' " 1 
(Uyn.tmic plus Uuiest cm. 
Pel P.KKd'M'i 

(Cl 'jO Pf 'Til ouipuis all 
liuf fei s switi hin<)l 

*f ^5*-'C tor AL Device -40^*C «<). CL/CP Oevice 

ThKih ♦12b"C »o, AL Device 'SS^C tor CL/CP Device 
-•Noise immuniiy spccideil 'or worst case input combmaJion 
tTo calculate total supply current at loads other than 50 pF 
Ij'Cl) iTfbOpF) t 1 , 10-3 (Cl -50) VqqI 
where I j is in ^A (per packaqe). C|_ m pF. Vqq m Vdc. and f in kHz is input frenuency 
• * The formulas given are for the typical characteristics only at 25°C 



It (1 6*iA/kH/) f t jpQ 
Ij (3 2 ^A/kH/) ( ♦ IdD 
It (4.8 wA/kH/) t f \qq 
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SWITCHING CHARACTERISTICS* (Cl = 50 pF. Ta - 25°C) 



Characteristic 


Symbol 


vdd 


Min 


Typ 


Max 


Unit 


Output Rise Time 


tTLH 










ns 


^TLH, tJHL = (3 0 ns/pF) Cl + 30 ns 




5.0 


- 


180 


360 




^TLH. tJHL = (1-5 ns/pF) Cl + 15 ns 




10 


- 


90 


180 




^TLH. ^THL = l ns/pF) C|_+ 10 ns 




15 


- 


65 


130 




Output Fall Time 


tTHL 










ns 


^TLH, tTHL = <l -5 ns/pF) Cl + 25 ns 




5.0 


- 


100 


200 




*TLh' tTHL = (0 75 ns/pF) Cl + 12.5 ns 




10 


- 


50 


100 




^TLh] tTHL = <0-55 ns/pF) Cl + 9 5 ns 




15 


- 


40 


80 




Clock Read Access Delay Time 


^accc 










ns 


^accc " ^ ns/pF) Cl + 1265 ns 


5.0 


- 


1350 


4000 




taccc (0-66 ns/pF) Cl + 517 ns 




10 




550 


1600 




taccQ = (0 5 ns/pF) Cl + 325 ns 




15 




350 


1200 




Enable Access Delay Time 


tacCEn 












ns 


taccgn = (1 .7 ns/pF) Cl + 160 ns 


5.0 


- 


245 


615 




^accEn ^ (0.66 ns/pF) Cl + 77 ns 




10 


- 


110 


265 




tgccgp - lO.b ns/prj L^L + ou ns 




15 




75 


190 




" CTock Pulse Width* 


^WH 


5.0 


450 


" '150 


- 


ns 






10 


165 


55 










15 


125 


35 


- 






tWL 


5.0 


3600 


1200 


- 


ns 






10 


1425 


475 


- 










1 070 


300 








Maximum Low Clock Pulse Width # 


tWL 


5.0 
10 
15 


2.0 
0.9 
0.1 


10 

3.0 
0.3 






ms 


Address Setup-Time 


tsu(A) 


5.0 


b 


0 




ns 






10 


0 


0 










15 


0 


0 






Address Hold Time 


th(A) 


5.0 


0 


0 




ns 






10 


0 


0 










15 


0 


0 






Clock to Enable Setup Time 


tsu(cl) 


5.0 
10 


4275 
1725 


1425 
575 




ns 






15 


1295 


400 






Clock to Enable Hold Time 


th(cl) 


5.0 


150 


0 




'nV 






10 


75 


0 










15 


55 


0 







The clock can remain high indefinitely with the data remaining latched. 
#lf clock stays low too long, the dynamically stored data will leak off and will have to be recalled. 



- OUTPUT DRIVE CURRENT 
TEST CIRCUIT 



FIGURE 2 - SWITCHING TIME TEST CIRCUIT 
(R«f«r to timing diagram) 



Clock at 100 kHz 
Puis* Width = 300 ns 



"T~^SS I Power 



1 Source current, address ROM to obtai 
on all four outputs (80 thru B3) 

2. Sink current, address ROM to obtain 
on all tour outputs (80 thru 83) 



Pulse 
Generator 



iCjeneratorJ 



3 



Note 

Address ROM to obtain level change when 
clocking any one address line 
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MEMORY READ CYCLE TIMING DIAGRAMS 



a) Using Clock to 
Read Memory 




Don't Care / 
(Address can be changed) ^ 



J ^ ^MA,L 

I p_ *4*— - 



E nable 
input 



^ ^accc 



Access "1 " 



50% c - Enable pulse not requirei 

^^"^ /"I in this diagram to read rr 

^accg 

Data dI^I I 90%/- \! D^ti ~~ V| 

— 50%^^ Valid ^ X 50% 

Output ya\>d \d%Z \ ! A. Access -0- \ . . 



Outputs remain reset 
if clock is high 



b) Using the Enable 
to Read Memory 



'Data outputs alwaysgo to the logic "1" state before the data is vai'd 

between accessing successive 'O s" 
•Outputs forced to "0" by Enable 



Address Valid 



Clock 



tyvL • 



E nable 
Input 



Data Data _ 

Outputs Valid 



'accc r, 



Access " 1 " 



/ Data ~J \ 

T ^ valid n \ 



^ In this mode of operation, the negative going edge of Enable f The data outputs are valid without the logic T" pulse occurring 
should occur on or before the clock negative edge. during the access cycle as shown in a) above. 



CUSTOM PROGRAMMING 



By the progrannming of a single photomask for the MCM14524, 
the customer may specify the content of the memory. 



Address Inputs: 

Words are numbered 0 through 255 and are addressed using 
sequential addressing of Address leads AO through A7 with AO 
as the least significant digit. 

Logic "0" is defined as a "low" Address input (V| |_). 
Logic "1" is defined as a "high" Address input ( V| h) 



WORD 


.„^DRESS 


A7 


A6 


A5 


A4 


A3 


A2 


A 1 


AO 


Word 


0 


0 


0 


0 


0 


0 


0 


0 


0 


Word 


1 


0 


0 


0 


0 


0 


0 


0 


1 


Word 


2 


0 


0 


0 


0 


0 


0 


1 


0 


Word 


3 


0 


0 


0 


0 


0 


0 




1 


Word 


255 


1 


1 


1 


1 


1 


1 


1 


1 
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TRUTH TABLE 



CLOCK 


ENABLE 


BO 


Bl 


B2 


B3 


^DD — ^SS 


1 


^ Address^ 


^Address^ 


^ Address^ 


<Address> 


^SS ^ 


1 


OUTPUT DATA 
LATCHES 


X 


0 











X - Don t Care 

• Indicates conTents ot specified Address w il appear at outputs as stated above. 



Two metnods may be used to trar^smit the custom memory 
pattern to Motorola 

METHOD A: PUNCHED COMPUTER CARDS 



A biliary c. O:.-.'! dec 
bo punched im suv^u^' 
for all 2L)G words) m . 
pel card are punched i 



n.ji tn;i;iv2;ent of each desirt c) output may 
-irpjter ciirds (four cards are recjuired 
.•nieri(.al (word number) order 64 words 
I columf.s 12 -thru 75 usmcj the Binary to 



Hexadecimal conversion table. Columns 77 and 78 are used 
to numtxir the cards, which must bt; i" numerical order Please 
use characters as shown m the table when pijnrhing computer cards. 



BINARY TO HEXA- 
DECIMAL CON- 
VERSION TABLE 


BINARY 
WORD 
DESIRED 


CARD 
CHARACTER 


0 0 0 0 
0 0 0 1 
I) 0 1 0 
J 0 i i 


0 


1 0 •:, 
n 1 0 1 

(■I . 0 




; 0 i; ' 





ROM SAMPLE WOR D PROG R AMMING FOR PUNCHED CARD 



WORD 
NUMBER 


ADDRESS INPUTS 


SAMPLE WORD 
OUTPUTS 


CARD 
CHARACTER 


A 7 


A6 


Ab 


A4 


A3 


A2 


A1 


AO 


B3 


B2 


Bl 


BO 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 




0 


0 


1 


1 


3 


2 


0 


0 


0 


0 


0 


0 




0 


0 


0 


1 


1 


3 


3 


0 


0 


0 


0 


0 


0 




1 


0 


0 


0 


0 


0 


2bb 


1 


1 


1 




1 










0 




0 


A 



I Shown in columns 
• 12 15 on card 
I below 



WORD NUMBER 



Card 
No 



-1 



0 000 000 000010 0|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||0|0 0 0 

, , , 4 t I ) I 1 II II w u 14 I) li u II 11 ?i II ?7 ?J ?4 n II II II n )i Ji )i 11 14 li 11 II Ji :i <i 41 4? 4j 44 4i « 4; 41 4» \t y ii ii !,4 is w y. n to 5: ti e; t< ij « r (i (1 u ■ ? j .4 ■> ■( ;i ■• it 

11 1 1 11 1 1 11 11 n 1 1 1 n 11 11 1 11 1 11 11 11 11 1 11 11 1 11 M M 11 11 11 1 1 11 11 1 M 1 11 I1 11 n 1 11 1 11 |n 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 ?? 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

3 3 3 3 3 3 3 3 3 3 3 3113 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
44444444444444444444444444444444444444444444444444444444444444444444444444444444 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !) 5 5 5 5 5 5 5 5 5 5 5 5 5 b 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 b 5 5 5 5 5 5 5 5 5 
6666S6S66S66666666666666666666666666666G66666666G6666666666666666666666G66666666 
llllllllTTllllllllllllllllTlTlllTTllllllllll'lllllll'lllll'I'IT IT'ITTIIT'ITT nilllllll 

1 8 8 I S 8 a I t B I 8 6 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 3 8 8 B 6 8 8 8 8 8 8 8 8 8 8 8 8 8 B 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 S 8 B 8 8 8 8 8 8 8 8 8 8 8 

99999999999999999999999999999999999999999999S99999999999999999999999999999999999 

, , J 4 J I I I 1 ,i .1 ) •! 11 ii 11 1 ii '1 .0 II 17 ;i N .". n II ;i ii ;i v n ;i » ■' ;i 11 11 41 4; 4, u *i 4- <: u j 1, 51 m v» ;,• -a ^ ■ v ; ■ >? ^ ■ ■; 1 s " ^ i ii 

GLQBt: NO I 'jrANOan:) r.iKW Suei ^ 



3-42 



MCM14524 



METHOD B: TRUTH TABLE 

For customers who do not have access to punch cards. Motorola 
will accept Truth Tables. When filling out the table, use the 0 to F 
hexidecimal character in column "C". 



CUSTOM PROGRAM for the MCM14524 Read Only Memory 



WORD 


C 


0 




1 




2 




3 




4 




5 




6 




7 




8 




9 




10 




1 1 




12 




13 




14 




15 




16 




17 




18 




19 




20 




21 




22 




23 




24 




25 




26 




27 




28 




29 




30 




31 




32 




33 




34 




35 




36 




37 




38 




39 




40 




41 




42 




43 




44 




45 




46 




47 




48 




49 




50 









WORD 


C 


51 




52 




53 




54 




55 




56 




57 




58 




59 




60 




61 




62 




63 




64 




65 




66 




67 




68 




69 




70 




71 




72 




73 




74 




75 




76 




77 




78 




79 




80 




81 




82 




83 




84 




85 




86 




87 




88 




89 




90 




91 




92 




93 




94 




95 




96 




97 




98 




99 




100 




101 









WORD 


C 


102 




103 




104 




105 




106 




107 




108 




109 




1 10 




1 1 1 




112 




113 




1 14 




115 




116 




1 17 




1 18 




1 19 




120 




121 




122 




123 




124 




125 




126 




127 




128 




129 




130 




131 




132 




133 




134 




135 




136 




137 




138 




139 




140 




141 




142 




143 




144 




145 




146 




147 




148 




149 




150 




151 




152 









WORD 


C 


153 




154 




155 




156 




157 




158 




159 




160 




161 




162 




163 




164 




165 




166 




167 




168 




169 




1 70 




171 




1 72 




1 73 




1 74 




1 75 




1 76 




1 77 




1 78 




1 79 




180 








182 




183 




184 




185 




186 




187 




188 




189 




190 




191 




192 




193 




194 




195 




196 




197 




198 




199 




200 




201 




202 




203 









WORD 


C 


204 




205 




206 




207 




208 




209 




210 




211 




212 




213 




214 




215 




216 




217 




218 




219 




220 




_221l 




_222 




__223 — 




224 




225 




226 




227 




228 




229 




230 




231 




232 




233 




234 




235 




236 




237 




238 




239 




240 




241 




242 




243 




244 




245 




246 




247 




248 




249 




250 




251 




252 




253 




254 




255 
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Advance Information 



2048x8 BIT READ ONLY MEMORY 

The MCM65516 is a coniplementary MOS mask progranmnable byte 
organized read only memory (ROM) The MCM65516 is organized as 
2048 bytes of 8 bits, designed tor use in multiplex bus systems. It is 
fabricated using Motorola's silicon gate CMOS technology, which of- 
fers low power operation from a single 5 0 volt supply. 

The memory is compatible with CMOS microprocessors that share 
address and data lines Compatibility is enhanced by pins 13, 14, 16, 
and 17 which give the user the versatility of selecting the active levels of 
each. Pin 17 allows the user to choose active high, active low or a third 
option of programming which is termed the "MOTEL" mode If this 
mode IS selected by the user, it provides direct compatibility with either 
the Motorola MC146805E2 or Intel 8085 type microprocessor series. In 
the MOTEL operation the ROM can accept either polarity signal on the 
data strobe input as long as the signal toggles during the cycle. This 
unique operational feature makes the ROM an extremely versatile part. 

• 2K x8 CMOS ROM 

• 3 to 6 Volt Supply 

• Access Time 

430 ns (5 V) MCM65516-43 
550 ns (5 V) MCM65516-55 

• Low Power Dissipation 

30 mA Maximum (Active) 
50 /lA Maximum (Standby) 

• Multiplex Bus Directly Compatible With All CMOS Microprocessors 
(MC146805E2, NSC800) 

• Pins 13, 14, 16, and 17 are Mask Programmable 

• MOTEL Mask Option Also Insures Direct Compatibility with NMOS 
Microprocessors Like MC6803, MC6801, 8085, and 8086 

• Standard 18 Pin Package 



BLOCK DIAGRAM 



Control 
Logic 



S Disables 
Output Buffers 
E, E Lirnil 
Power Dissipation 



1 



Output Buffers 
and 
Sense Amps 



2 



LJli 



Address 
Latch 



Y Gating 



ROM Array 
(128x 128! 



X 

Decode 



Precharge 
Circuit 



MCM65516 



CMOS 

(COMPLEMENTARY MOS) 

2048 x 8 BIT 
MULTIPLEXED BUS 
READ ONLY MEMORY 



SUFFIX 

CERAMIC PACKAGt 
CASF 680-06 



PIN ASSIGNMENTS 



AQOC 
AQU 
AQ2C 
AQ3I 
AQ4[ 
AQ5E 
A06C 
A07t 



3vcc 

]G' 

]L 

]M 

IS" 
II 

3A10 

A9 
AS 



PIN NAMES 


AO0-AQ7. 


Address/Data Output 


A8-A10 


Address 


M . 


Multiplex Address Strobe 


E. 


Chip Enable 


S 


Chip Se'ect 


G 


.Data Strobe (Output Enable) 



This device contains circuitry to protect 
the inputs against, damage due to high 
static voltages or electric fields, however, 
it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
tt-'is high-impedance circuit 



ADI854/9-80 
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ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage 


vcc 


-0.3 to + 7 0 


V 


Input Voltage 


V,n 


- 0 3 to +70 


V 


Operating Tennperature Range 


Ta 


0 to + 70 


"C 


Storage Temperature Range 


Tstq 


-65 to + 150 





NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded Functional operation should be restricted lo 



RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time coula af- 
fect device reliability. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 

(VqC must be applied at least 100 /iS before proper device operation is achieved) 


Vcc 


4 5 


50 


5 5 


V 


Input High Voltage 


V|H 


Vcc- 2 0 




5.5 


V 


Input Low Voltage 


V|L 


-0 3 




0 8 


V 



RECOMMENDED OPERATING CHARACTERISTICS 



Characteristic 


Symbol 


MCM66616-43 


MCM65616-55 


Unit 


Tost Condition 


Min 


Max 


Min 


Max 


Output High Voltage 

Source Current - 1.6 mA 


VOH 


VcC-0.4 V 




Vcc-04 V 




V 




Output Low Voltage 
Sink Current -t- T.6 mA 


Vol 




0.4 




0.4 


V 




Supply Current (Operating) 


'cci 




30 




30 


mA 


Cl=130pF, V,n = V,H to V|l 
tcyc= l.O/iS 


Supply Current (DC Active) 


'CC2 




100 




100 


mA 


Vin = VcC to GND 


Standby Current 


'ISB 




50 




75 


mA 


Vin = Vcc '0 GND 


Input Leakage 


lin 


- 10 


+ 10 


- 10 


+ 10 


mA 




Output Leakage 


L 'OL 


-10 


+ 10 


- 10 


+ 10 


mA 




CAPACITANCE (f = 1 0 MHz, T/^^lb^C. periodically sampled rather than 100% tested ) 



Characteristic 


Symbol 


Max 


Unit 


Input Capacitance 


C.n 


5 




Output Capacitance 


Cout 


12 5 


PF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted ) 
READ CYCLE 
Cl=130pF 



Parameter 


Symbol 


MCM66616-43 


MCM65516-55 


Unit 


Min 


Max 


Min 


Max 


Address Strobe Access Time 


'MLDV 




430 




550 


ns 


Read Cycle Time 


IMHMH 


580 




725 




ns 


Multiplex Address Strobe High to Multiplex Address Strobe Low (Pulse Width) 


'MHML 


150 




175 




ns 


Data Strobe Low to Multiplex Address Strobe Low 


'■GLML 


50 




50 




ns 


Multiplex Address Strobe Low to Data Strobe High 


tMLGH 


100 




160 




ns 


Address Valid to Multiplex Address Strobe Low 


lAVML 


50 




50 




ns 


Chip Select Low to Multiplex Address Strobe Low 


'SLML 


50 




50 




ns 


Multiplex Address Strobe Low to Chip Select High 


tMLSH 


50 




80 




ns 


Chip Enable Low/ High to Multiplex Address Strobe Low 


'ELML 
'EHML 


50 
50 




50 
50 




ns 


Multiplex Address Strobe Low to Address Don't Care 


^MLAX 


50 




80 




ns 


Data Strobe High to Data Valid 


IGHDV 


175 




200 




ns 


Data Strobe Low to High-Z 


'GLDZ 




160 




160 


ns 


Data Strobe High to Address Don't Care 


tGHDX 


20 




20 




ns 
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READ CYCLE TIMING 




FUNCTIONAL DESCRIPTION 

The 2Kx8 bit CMOS ROM (MCM65516) shares address 
and data lines and, therefore, is compatible with the majority 
of CMOS microprocessors in the industry. The package size 
IS reduced from 24 pins for standard NMOS ROMs to 18 pins 
because of the multiplexed bus approach. The savings in 
package size and external bus lines adds up to tighter board 
packing density which is handy for battery powered hand 
carried CMOS systems This ROM is designed with the in- 
tention of having very low active as weP as standby currents. 
The active power dissipation of 150 mW (at \Jqq = ^ V 
freq =1 MHz) and standby power of 250 /zW (at Vqc = 5 V) 
add up to low power for battery operation. The typical ac- 
cess time of the ROM is 280 ns making it acceptable for 
operation with today's existing CMOS microprocessors. 

An example of this operation is shown in Figure 1 Shown 
IS a typical connection with either the Motorola MC146805E2 
CMOS microprocessor (M6600 series) or ihe Nahona) 
NSC800 which is an 8085 or Z80 based system The mam dif- 
ference between the systems is that the data strobe (DS) on 
the MC146805E2 and the read bar (RD) on the 8085 both 
control the output of data tromi the ROM but are of opposite 
polaruy The Motorola 2K x 8 ROM can accept either polarity 
signal on the data strobe input as long as the signal toggles 
during the cycle Tms is termed the MOTEL mode of opera- 
tion This unique operational feature makes the ROM an ex- 
tremely versatile part Further operational features are ex- 
plained in the following section 

Operational Features 

In ofder to operate in a multiplexed bus sytem the ROM 
latches, for one cycle, the address and chip select input in- 
formation on the trailing edge of address strobe (M) so the 
address signals can be taken off the bus. 

Since they are latched, the address and chip select signals 
have a setup and hold time referenced to the negative edge 



of address strobe. Address strobe has a minimum pulse 
Width requirement since the circuit is internally precharged 
during this time and is setup for the next cycle on the trailing 
edge of address strobe. Access time is measured from the 
negative edge of address strobe. 

The part is equipped with a data strobe input (G) which 
controls the output of data onto the bus lines after the ad- 
dresses are off the bus. The data strobe has three potential 
modes of operation which are programmable with the ROM 
array. The first mode is termed the MOTEL mode of opera- 
tion. In this mode, the circuit can work with either the 
Motorola or Intel type microprocessor series. The difference 
between the two series for a ROM peripheral is only the 
polarity of the data strobe signal. Therefore, in the MOTEL 
mode the ROM recognizes the state of the data strobe signal 
at the trailing edge of address strobe (requires a setup and 
hold time), latches the state into the circuit after address 
strobe, and turns on the data outputs when an opposite 
polarity signal appears on the data strobe input. In this man- 
ner the data strobe input can work with either polarity signal 
but that signal must toggle during a cycle to output data on 
the bus lines. If the data strobe remains at a d.c. level the 
outputs will remain off. The data strobe input has two other 
programmable modes of operation and those are the stan- 
dard static select modes (high or low) where a d.c. input not 
synchronous with the address strobe will turn the outputs on 
or off. 

The chip enable and chip select inputs are all program- 
mable with the ROM array to either a high or low select. The 
chip select acts as an additional address and is latched on the 
address strobe trailing edge. On deselect the chip select 
merely turns off the output drivers acting as an output 
disable. It does not power down the chip. The chip enable in- 
puts, however, do put the chip in a power down standby 
mode but they are not latched with address strobe and must 
be maintained in a d.c. state for a full cycle. 
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FIGURE 1 
TYPICAL MINIMUM SYSTEM 



MOTOROLA 



Vdd 

0SC1 



RST 

Microprocessor 
MC146805E2 



DS 
RW 
AS 

PA7 

PA6 

PA5 

PA4 

PA3 

PA2 

PA1 

PAO 

A8-A12 

VSS 



0SC2 
TIMER 
PBO 
PB1 
PB2 
PB3 
PB4 
PB5 
PB6 
PB7 

B0-B7 



^ ^ddr/Data Mux B^ s^ 



vcc 

2KX8ROM G 
MCM65516 M 



c 



A8-A10 



vss 




High Order Address Bus (5) 



Bus Control Signals (3) 




TYPICAL SYSTEM - NATIONAL 

Manual Reset 

AAAro o 1 





XI 

BREQ 


X2 RESET 
A8-A15 


^ 


BACK 

waTT 

INTA 




^ 


NSC800 

AD0-AD7 








INT 


ALE 




NMI 


RD 




rsTa 


WR 




RSTB 


\0/U 




RSTC 


CLK 




RFSH 


SO 


^ 




PS 


SI 

RESET OUT 



c 



IT 



A13 



vcc- 

GND- 



A8-A10 AQ0-AQ7 m 

2K x8 ROM 
MCM65516 



G E S 



7^ 



CE AD0-AD7 ^ |Q 1^ |5 
To IN < 1^ 6 



1 



To OUT 



Muxed RAM 
PB 
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CUSTOM PROGRAMMING 



By the programming of a single photomask for the 
f^CM65516 the customer may specify the content of the 
memory and the method of enabling the outputs, or selec- 
tion of the "MOTEL" option (Pin 17). 

Information on the general options of the MCM65516 
should be submitted on an Organizational Data form such as 
that shown m the below figure 



Information for custom memory content may be sent to 
Motorola in one of two forms (shown in order of preference): 

1 . Magnetic Tape 

9 track, 800 bpi, odd parity written in EBCDIC charac- 
ter code. Motorola's R.O.M.S. format. 

2. EPROMs 

One 16K (MCM2716, or TMS2716). 



FORMAT FOR PROGRAMMING GENERAL OPTIONS 



ORGANIZATIONAL DATA MOS READ ONLY MEMORY 



Customer: 

Company- 

Part No.- 



Originator. 



Specif. No.. 



Motorola Use Only 



Programmable Pm Options. 



Active 
High 

Active 
Low 



16 ■ 

n 



MOTEL □ 
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Bipolar Memories 
TTU MECL-RAM, PROM 



4-1 



® 



MOTOROLA 



MCM93415 



1024-BIT RANDOM ACCESS MEMORY 



The MCM93415 is a 1024-bit Read/Write RAM organized 1024 
words by 1 bit. 

The MCM93415 is designed for buffer control storage and high 
performance mam memory applications, and has a typical access 
time of 35 ns. 

The MCM93415 has full decoding on-chip, separate data 
input and data output lines, and an active low chip select. The 
device is fully compatible with standard DTL and TTL logic 
families and features an uncommitted collector output for ease 
of memory expansion. 

• Uncommitted Collector Output 

• TTL Inputs and Output 

• Non-Inverting Data Output 

• High Speed - 

Access Time - 35 ns Typical 
Chip Select ■- 15 ns Typical 

• Power Dissipation Decreases with Increasing Temperature 

• Power Dissipation 0.5 mW/Bit Typical 

• Organized 1024 Words X 1 Bit 



TTL 
1024 X 1 BIT 
RANDOM ACCESS MEMORY 



BLOCK DIAGRAM 



Sense Amp 
and 
Write Drivers 



Word 
Drivers 




32 X 32 
Array 












1 of 32 
Decoder 




1 of 32 
Decoder 



AO A1 A2 A3 A4 A5 A6A7A8 




^CC " ""^ 
Gnd ■ Pin 8 



F SUFFIX 

CF RAMIC PACKAGE 
CASE 650 





D SUFFIX 

CERAMIC PACKAGE 
CASE 620 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



PIN ASSIGNMENT 




Chip Select 
Address Inputs 
Write Enable 
Data Input 
Data Output 
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FUNCTIONAL DESCRIPTION 



The MCM93415 is a fully decoded 1024-bit Random Access 
Memory organized 1024 words by one bit. Bit selection is 
achieved by means of a 10-bit address, AO to A9. 

The Chip Select input provides for memory array expansion. 
For large memories, the fast chip select access time permits the 
decoding of Chip Select (CS) from the address without affecting 
system performance. 

The read and write operations are controlled by the state of 
the active low Write Enable (WE, Pm 14). With WE held low and 
the chip selected, the data at D,n is written into the addressed 
location. To read, WE is held high and the chip selected. Data m 
the specified location is presented at Dgut ^nd is non-mverted. 

Uncommitted collector outputs are provided to allow wired- 
OR applications. In any application an external pull-up resistor of 
R|_ value must be used to provide a high at the output when it is 
off. Any R|_ value withm the range specified below may be used. 



Vcc<Min) ^ ^ 
iQL-f'Od.G) ndcEx) 



Vcc(M.n)-VoH 

FO(0.04) 



R|_ IS in kil 

n ■ number of wired-OR outputs tied together 
FO ■- number of TTL Unit Loads (UL) driven 
'CEX ^ Memory Output Leakage Current 
Vqh ■= Required Output High Level at Output Node 
Iql ^ Output Low Current 

The minimum R [_ value is limited by output current sinking 
ability. The maximum R |_ value is determined by the output and 
input leakage current which must be supplied to hold the output 
at Vqh- O'^*^ ^'^^^ " High/I .6 mA Low. 



ABSOLUTE MAXIMUM RATINGS (Note 1) 



TRUTH TABLE 



Storage Temperature 

Ceramic Package (D and F Suffix) 
Plastic Package (P Suffix) 


-55"C to H6b"C 
-55"C to n25"C 


Operating Junction Temperature, Tj 
Ceramic Package (D and F Suffix) 
Plastic Package (P Suffix) 


165"C 
■ 125°C 


Vqq Pin Potential to Ground Pin 


-0.5 V to * 7.0 V 


Input Voltage (dc) 


-0.5 V to +5.5 V 


Voltage Applied to Outputs (Output High) 


-0.5 V to > 5.5 V 


Output Current (dc) (Output Low) 


+ 20 mA 


Input Current (dc) 


-1 2 mA to ♦ 5.0 mA 



Inputs 


Output 




CS 


WE 


Dm 


Open 
Collector 


Mode 


H 


X 


X 


H 


Not Selected 


L 


L 


L 


H 


Write "0" 


L 


L 


H 


H 


Write "1" 


L 


H 


X 


'-'out 


Read 



H - High Voltage Level 
L - Low Voltage Level 
X Don't Care (High or Low) 



NOTE 1 : Device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceecied. 



GUARANTEED OPERATING RANGES (Note 2) 



Part Number 


Supply Voltage (Vqc) 


Ambient Temperature (T/^) 


Min 


Norn 


Max 


MCM93415DC, PC 


4.75 V 


5.0 V 


5.25 V 


0°C to f 75"C 


MCM93415FM, DM 


4.50 V 


5.0 V 


5.50 V 


-55°C to +125°C 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 



Symbol 


Characteristic 


Limits 


Unit 


Conditions 


Min 


Max 


Vol 


Output Low Voltage 




0.45 


Vdc 


Vqq -- Mm, Iq|_ - 16 mA 


V|H 


Input High Voltage 


2.1 




Vdc 


Guaranteed Input High Voltage for All Inputs 


V|L 


Input Low Voltage 




0.8 


Vdc 


Guaranteed Input Low Voltage for All Inputs 


l|L 


Input Low Current 




-400 


^A6c 


Vcc " Max, V|n • 0.4 V 


l|H 


Input High Current 




40 


/jAdc 


Vcc-Max, V,n •4.5V 




1.0 


mA(jc 


Vcc " Max, V|n - 5.25 V 


•CEX 


Output Leakage Current 




100 


nAdc 


Vcc -Max, Vout = 4.5 V 


VcD 


Input Diode Clamp Voltage 




- 1.5 


Vdc 


Vcc Max, l|p - - 10 mA 


'cc 


Power Supply Current 




130 


mAdc 


T/\ = Max 


Vcc " Max, 

AH Inputs Grounded 




155 


mAdc 


Ta = o°c 




170 


mAdc 


Ta ^ Mm 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and tennperature unless otherwise noted) 



AC TEST LOAD AND WAVEFORM 



Loading Condition 



Input Pulses 



MCM9341 5 



VCC 



30 pF 

Capacitance 
( Including 
-zr Scope and Jig) 



All Input Pulses 



1_\ __10% 



3 5V 



- - / 10% 

-yi — 90% 







MCM93415DC,PC 


MCM93415DM,FM 






Symbol 


Characteristic (Notes 2, 3) 


Min 


Max 


Min 


Max 


Unit 


Conditions 


READ MODE 


DELAY TIMES 










ns 




'ACS 


Chip Select Tinne 




35 




45 




See Test Circuit 


'RCS 


Chip Select Recovery Time 




35 




50 




and Waveforms 


'AA 


Address Access Tinne 




45 




60 






WRITE MODE 


DELAY TIMES 










ns 




'ws 


Write Disable Time 




35 




45 




See Test Circuit 


'WR 


Write Recovery Time 




40 




50 




and Waveforms 




INPUT TIMING REQUIREMENTS 










ns 




tw 


Write Pulse Width (to guarantee write) 


30 




40 






See Test Circuit 


'WSD 


Data Setup Time Prior to Write 


5 




5 






and Waveforms 


^WHD 


Data Hold Time After Write 


5 




5 








tWSA 


Ad(Jress Setup Time (at tw Mm) 


10 




15 








'WHA 


Address Hold Time 


10 




10 








'WSCS 


Chip Select Setup Time 


5 




5 








'WHCS 


Chip Select Hold Time 


5 




5 









READ OPERATION TIMING DIAGRAM 



Propagation Delay from Chip Select 



CS 

Chip Select 



Dout 

Data Output ' 



\ / 



Propagation Delay from Address Inputs 



A0-A9 
Address I 



nputs /i\ 



Dout 

Data Output 



X 



(All Time Measurements Referenced to 1.5 V) 
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WRITE CYCLE TIMING 




I I I 



'ws-f- H H ' 

(All Time Measurements Referenced to 1 5 V) 



NOTE 2. DC and AC specifications hmits guaranteed with 500 linear feet per minute blown air. Contact your Motorola Sales Representative 
if extended temperature or modified operating conditions are desired. 



Package 


^^JA (Junction to Ambient) 


'^JC (Junction to Case) 


Blown 


Still 


D Suffix 


50°C/W 


85°C/W 


15°C/W 


F Suffix 


55°C/W 


90°C/W 


15°C/W 


P Suffix 


65°C/W 


100°C/W 


25°C/W 



NOTE 3: The AC limits are guaranteed to be the worst case bit m the memory. 
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MOTOFiOLA 



MCM93425 



1024-BIT RANDOM ACCESS MEMORY 

The MCM93425 is a 1024-bit Read/Write RAM, organized 1024 
words by 1 bit. 

The MCM93425 is designed for high performance main memory 
and control storage applications and has a typical address time of 
35 ns. 

The MCM93425 has full decoding on-chip, separate data input 
and data output lines, and an active low-chip select and write enable. 
The device is fully compatible with standard DTL and TTL logic 
families. A three-state output is provided to drive bus-organized 
systems and/or highly capacitive loads. 

• Three-State Output 

• TTL Inputs and Output 

• Non-Inverting Data Output 

• High Speed - 

Access Time - 35 ns Typical 
Chip Select - 1 5 ns Typical 

• Power Dissipation - 0.5 mW/Bit Typical 

• Power Dissipation Decreases With Increasing Temperature 



BLOCK DIAGRAM 



Word 
Drivers 




32 X 32 
Array 



1 of 32 
Dacoder 



1 of 32 
Dacoder 



AO A1 A2 A3 A4 A5 A6 A7 A8 A9 



vcc = ^' 
Gnd = Pir 



NOTE : Logic driving sense amp/write drivers depicts 
negative only write used on C4m 



TTL 
1024 X 1 BIT 
RANDOM ACCESS MEMORY 



F SUFFIX 




CE RAMIC PACKAGE 




CASE 650 










I 


D SUFFIX 




CE RAMIC PACKAGE 




CASE 620 










P SUFFIX 




PLASTIC PACKAGE 




CASE 648 



PIN ASSIGNMENT 



CS 

AO A9 
WE 
D.n 




) 16 
) 15 



3 13 
]12 



Pin Description 

Chip Select 
Address Inputs 
Write Enable 
Data Input 
Data Output 
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FUNCTIONAL DESCRIPTION 



The MCM93425 is a fully decoded 1024-bit Random Access 
Memory organized 1024 words hy one bit. Word selection is 
achieved by means of a 10-bit address, A0--A9. 

The Chip Select (CS) input provides for memory array expan 
sion. For large memories, the fast chip select time permits the 
decoding of chip select from the address without increasing 
address access time. 

The read and write operations are controlled t)y the state of 
the active low Write Enable (WE. Pm 14). With WE and CS held 



low, the data at Dj^ is written into the addressed location. To 
read, WE is held high and CS held low. Data m the specified 
location IS presented at Dgut ^"^1 is non-inverted. 

The three-state output provides drive capability for higher 
speeds with capacitive load systems. The third state (high 
impedance) allows bus orgam/ed systems where multiple outputs 
are connected to a common bus. 

During writing, the output is held in the high impedance state. 



ABSOLUTE MAXIMUM RATINGS (Note 1 ) 



Storage Temperature 

Ceramic Package (D and F Suffix) 
Plastic Package (P Suffix) 


b5^'C to < IGb'^C 
55"C to H25"C 


Operating Junction Temperature, Tj 
Ceramic Package (D and F Suffix) 
Plastic Package (P Suffix) 


1G5"C 
12b"C 


Vqq Pin Potential to Ground Pm 


- 0.5 V to /.O V 


lnp)ut Voltage (dc) 


- 0 5 V to 5 V 


Voltage Applied to Outputs (Output High) 


-O b V lo * b b V 


Output Current (dc) (Output Low) 


+ 20 mA 



Input Current (dc) - 1 2 itiA io • b 0 itiA 



TRUTH TABLE 



Inputs 


Output 


Mode 


CS 


WE 


D,n 


Dout 


H 


X 


X 


High Z 


Not Selected 


L 


L 


L 


High Z 


Write "0" 


L 


L 


H 


High Z 


Write "1" 


L 


H 


X 


Dout 


Read 



H High Voltage Level 
L ^ Low Voltage Level 
X • Don't Cart' (Hiqh or Low) 



NOTE 1 • Device damage may occur if ABSOLUTE MAXIMUM RA riNC;,S rxo'i^tiro 



GUARANTEED OPERATING RANGES (Not(!s 2 ytKl 3) 



Part Number 


Supply Voltage (Vqc' 


Ambient Temperature (T/^) 


Mm 


Nom j Max 


MCM934 25DC, PC 


4 /b V 


5.0 V 1 5 25 V 


0"C to + 75°C 


MCM93425FM, DM 


4 bO V 


50 V i b.bOV 


-bb^'C to + 125"C 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(P ull ooerotiny voltage .ind tt;mpei<jture; f.iru)t' uiili.'ss otherwise noted) 



Symbol 


Characteristic 


Limits 


Units 


Conditions 


Min 


Max 


Vol 


Output Low Voltage 




0.4 b 


Vdc 


VcC 'OL " ''6 'TiA 


V|H 


lnf)ut High Voltage 


2.1 




Vdc 


Guaranteed Input High Voiiogr; foi all Inputs 


V|L 


Input Low Voltage 




0.8 


Vdc 


Guarantei.'ff Input Low Voltage lo' .jII Inputs 


'il 


Input Low Current 




■400 


;jAdc 


Vqc Max, V|n 0 4V 


llH 


Input High Current 




40 
1 0 
bO 


/iAdc 
(nAdc 


Vcc - V „ 4 b V 
Vqc M;.x, V,„ 5 25 V 


'off 


Output Current (High Z) 




/jAdc 


Vcc M^'x.^oui 




•bO 


VcC M..x,V,,^j, 05 V 


'OS 


Output Current Short Circuit to Oound 




100 


it.Adc 


VcC "^''^ 


VOH 


Output High Voltage 


MCM93425DC, PC 


2 4 




Vdc 


IqH • 10.3 mA, Vcc 5 0V 5% 


MCM93425FM, DM ^ 


2 4 


~- l b 


Vdc 


IqH 5 2inA 


VcD 


Input Diode Clamp Vr)ltagi; 




Vflc 


Vqq Max, l,„ 10 MiA 


'cc 


Power Supply Current 




130 


iiiAflc 


Ta Max 


Vcc M"-^. 

All Inputs Grounded 




155 


fnAfic 


1a o^^c 




1 /O 


inAdc 


Ta Mm 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and tennperature unless otherwise noted) 

AC TEST LOAD AND WAVEFORMS 



Loading Conditions 



Input Pulses 



All Input Pulses 



MCM93425 



< 600 _U ^ 



MCM93425 



/ V - - 

i-Vi^ 

■="— H 10ns — ^ 10ns 

/- - 90% 







MCM93425DC, PC 


MCM93425DM. FM 






Symbol 


Characteristic (Notes 2, 4) 


Min 


Max 


Min 


Max 


Units 


Conditions 


READ MODE 


DELAY TIMES 










ns 






Chip Select Time 




35 




45 




See Test Circuit 


tZRCS 


Chip Select to High Z 




35 




50 




and Waveforms 


^AA 


Address Access Time 




45 




60 






WRITE MODE 


DELAY TIMES 










ns 




'ZWS 


Write Disable to High Z 




35 




45 




See Test Circuit 


tWR 


Write Recovery Time 




40 




50 




and Waveforms 




INPUTTIMING REQUIREMENTS 










ns 




tw 


Write Pulse Width (to guarantee write) 


30 




40 






See Test Circuit 


*WSD 


Data Setup Time Prior to Write 


5 




5 






and Waveforms 


»WHD 


Data Hold Time After Write 


5 




5 








^WSA 


Address Setup Time (at t^y/ = Min) 


10 




15 








^WHA 


Address Hold Time 


10 




10 








^WSCS 


Chip Select Setup Time 


5 




5 








^WHCS 


Chip Select Hold Time 


5 




5 









READ OPERATION TIMING DIAGRAM 



Propagation Delay from Chip Select 



Chip Select 



Load A 
Dout 

L oad B High Z 



4^ 

High Z i \ 



^Acs — H 



Propagation Delay from Address Inut 



AO- A9 
Address Inputs 



X 



X 



(All time measurements referenced to 15 V) 
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WRITE CYCLE TIMING 



f^out 

Data Output 



\ 



- ^WSCS- - 



'WSD---»J <fm~- — twHD 
*WHCS- 

R r* 



Load A ^^'9^ ^ 



Load B 



High 2 

(All above measurements reference to 15 V) 



WRITE ENABLE TO HIGH Z DELAY 



MCM93425 



C500 il Tt^S pf 



WE 

Write E nable 



•-^out I 
Data Output "0" Level 



0 5V 
0.5 V 



Propagation Delay from Chip Select to High Z 



Dout 

Data Output "0" Leve 



T^1.5 V 
<ZRCS 



Data Output 



0 5 V 
0.5 V 



(All tzxXX parameters are measured at a delta of 0 5 V from the logic level and using Load C) 



NOTE 2: DC and AC specifications limits guaranteed with 500 linear feet per minute blown air. Contact your Motorola Sales Representative 
if extended temperature or modified operating conditions are desired. 





•^JA (Junction to Ambient) 




Package 


Blown 


Still 


djQ (Junction to Case) 


D Suffix 


50°C/W 


85°C/W 


15°C/W 


F Suffix 


55°C/W 


90°C/W 


15°C/W 


P Suffix 


65°C/W 


100°C/W 


25°C/W 



NOTE 3: Output short circuit conditions must not exceed t second duration 

NOTE 4 The maximum address access time is guaranteed to be the worst case bit in the memory. 
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8192 BIT PROGRAMMABLE READ ONLY MEMORY 

The MCM7680/81 together with the MCM7620/21 , MCM7640/43 
comprise a complete, compatible family having common dc elec- 
trical characteristics and identical programming requirements. They 
are fully decoded, high-speed, field-programmable ROMs and are 
available in commonly used organizations, with both open-collector 
and three-state outputs. All bits are manufactured storing a logical 
"1 " (outputs high), and can be selectively programmed for logical "0" 
(outputs low). 

The field-programmable PROM can be custom-programmed to 
any pattern using a simple programming procedure. Schottky bipolar 
circuitry provides fast access time, and features temperature and 
voltage compensation to minimize access time variations. 

Pinouts are compatible to industry-standard PROMs and ROMs. 
In addition, the MCM7680 and 81 are pin compatible replacement 
for the 512 X 8 with pin 2 connected as A9 on the 1024 X 8. 

In addition to the conventional storage array, extra test rows and 
columns are included to assure high programmability, and guarantee 
parametric and ac performance. Fuses in these test rows and columns 
are blown prior to shipment. 

• Common dc Electrical Characteristics and 

Programming Procedure 

• Simple, High-Speed Programming Procedure 

(0.1 second per 1024 Bits, Typical) 

• Expandable - Open-Collector or Three-State 

Outputs and Chip Enable Inputs 

• Inputs and Outputs TTL-Compatible 

Low Input Current - 250 /uA Logic "0", 40 /^A Logic "1 " 
Full Output Drive - 16 mA Sink, 2.0 mA Source 

• Fast Access Time - Guaranteed for Worst-Case 

N2 Sequencing, Over Commercial and Military 
Temperature Ranges 

• Pin-Compatible with Industry-Standard PROMs and ROMs 



ABSOLUTE MAXIMUM RATINGS 


See Note) 






Rating 


Symbol 


Value 


Unit 


Supply Voltage (operating) 


Vcc 


+ 7.0 


Vdc 


Input Voltage 


V,n 


+ 5.5 


Vdc 


Output Voltage (operating) 


VOH 


+ 7.0 


Vdc 


Supply Current 


'cc 


650 


mAdc 


Input Current 


l.n 


-20 


mAdc 


Output Sink Current 


•o 


100 


mAdc 


Operating Temperature Range 
MCM76xxDM 
MCM76xxDC 


Ta 


-55 to +125 
0 to +70 


OC 


Storage Temperature Range 


"'"stg 


-55 to +150 


°C 


Maximum Junction Temperature 




+ 175 




NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability- Wtiile programming, 
follow the programming specifications.) 



MCM7680 
MCM7681 



MTTL 



8192 BIT PROGRAMMABLE 
READ ONLY MEMORIES 

MCM7680 - 1024 X 8 - Open-Collector 
MCM7681 - 1024 X 8 - Three-State 




CERAMIC PACKAGE 
CASE 623 



PIN ASSIGNMENT 



9 I 

10 I 

11 I 

12 ' 




I 24 
I 23 
I 22 



I 1 7 
I 16 
I 15 
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MCM7680, MCM7681 



DC OPERATING CONDITIONS AND CHARACTERISTICS 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


vcc 








Vdc 


MCM76xxDM 




4.50 


5.0 


5.50 




MCM76xxDC 




4.75 


5.0 


5.25 




Input High Voltage 


V|H 


2.0 






Vdc 


Input Low Voltage 


V|L 






0.8 


Vdc 



DC CHARACTERISTICS 





Open -Collector 
Output 


Three-State 
Output 




Symbol 


Parameter 


Test Conditions 


Min 


Typ 


Max 


Min 


Typ 


Max 


Unit 


'ra- 're 
'fa, 'fe 


Address/Enable "1" 
Input Current "0" 


V|H Vcc Ma^ 
V||_ 0 45 V 




-0.1 


40 

-0.25 




-0.1 


40 

-0.25 


juAdc 
mAdc 


VOH 
VOL 


Output Voltage "1" 

"0" 


Iqh -2.0 mA, Vcc ^ Vcc Mm 
Iql +16mA,Vcc Vcc M'" 


N/A 


0.35 


0.45 


2.4 


3.4 
0.35 


0.45 


Vdc 
Vdc 


'OHE 
'OLE 


Output Disabled "1 " 
Current "0" 


VqH.Vcc Vcc Max 

Vol +0.3 V, Vcc VccMax 






100 

N/A 






100 
- 100 


idAdc 
pAdc 


'oh 


Output Leakaye "1 " 


Vqh. Vcc VccMax 






100 






N/A 


MAdc 


VCL 


Input Clamp Voltage 


lin -10mA 






-1.5 






-1 .5 


Vdc 


'OS 


Output Short Circuit Current 


Vcc - Vcc Max, Vout 0.0 V 
One Output Only for 1 s Max 


N/A 




N/A 


15 




70 


mAdc 


'cc 


Power Supply Current 

MCM7680/MCM7681 DC 
MCM7680/MCM7681 DM 


Vcc - Vcc Max 
All Inputs GroundecJ 




110 
110 


150 
170 




110 
1 10 


150 
1 70 


mAdc 
mAdc 



CAPACITANCE (f - 1 .0 MHz, T^ 25"C, periodicdily sampled rather than 100% tested.) 



Characteristic 


Symbol 


Typ 


Unit 


Input Capacitance 


Cm 


8.0 




Output Capacitance 


Cout 


8.0 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 



(Full operating voltage and temperature unless otherwise noted) 


0 to ■t-70°C 


-55 to +125°C 




Characteristic 


Symbol 


Typ 


Max 


Typ 


Max 


Unit 


Address to Output Access Time 


'AA 


45 


70 


45 


85 


ns 


Chip Enable Access Time 

MCM7680/81 


tEA 


30 


40 


30 


50 





TIMING DIAGRAM 



Address 1.5 



- 3.0 V 

- 0 0 V 



W ^ ^ V 

— tp-j 'r^-- 0.0 V 

— , r— ■*^ r-~^EA 

0" Outpiut 1.5 V V -j-'^-^ ^ 



1.5 N 
^EA-*i 



AC TEST LOAD 



^CC 

Q 



l> 300 



-f- ? 6 00 



•Includes Jig Capacitance 
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PROGRAMMING 

The PROMs are manufactured with all bits/outputs 
Logical "1" (Output High). Any desired bit/output can 
be programmed to a Logical "0" (Output Low) by follow- 
ing the simple procedure shown below. One may build 



his own programmer to satisfy the sepcif ications described 
in Table 1 , or buy any of the commercially available pro- 
grammers which meet these specifications. These PROMs 
can be programmed automatically or by the manual pro- 
cedure shown below. 



PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the 
selected word to be programmed. Address inputs 
are TTL compatible. An open circuit should not be 
used to address the PROM. 

2. Disable the chip by applying inputs highs (V|h) to 
the CS inputs. CS inputs must remain at V|h for 
program and verify. The chip select is TTL-compatible. 
An open circuit should not be used to disable the 
chip. 

3. Disable the programming circuitry by applying an 
Output Voltage Disable of less than Vqpd 
output of the PROM. The output may be left open 
to achieve the disable. 

4. Raise Vqq to Vp|_| with rise time equal to t^. 

5. After a delay equal to or greater than t^, apply a 
pulse with amplitude of Vgp^ and duration of tp to 
the output selected for programming. Note that the 
PROM is supplied with fuses intact generating an 
output high. Programming a fuse will cause the 
output to go low in the verify mode. 

6. Other bits in the same word may be programmed 



while the Vqq input is raised to Vp|_) by applying 
output enable pulses to each output which is to be 
programmed. The output enable pulses must be 
separated by a minimum interval of l^. 

7. Lower Vqq to 4.5 Volts following a delay of tj 
from the last programming enable pulse applied to 
an output. 

8. Enable the PROM for verification by applying a 
logic "0" (V|l) to the CS inputs. 

9. If any bit does not verify as programmed, repeat 
Steps 2 through 8 until the bit has received a total 
of 1.0 ms of programming time. Bits which do not 
program within 1.0 ms may be considered pro- 
gramming rejects. Multiple pulses of durations 
shorter than 1.0 ms may be used to enhance pro- 
gramming speed. 

10. Repeat Steps 1 through 9 for all other bits to be 
programmed in the PROM. 

11. Programming rejects returned to the factory must 
be accompanied by data giving address with desired 
and actual output data of a location in which a 
programming failure has occurred. 



TABLE 1 

PROGRAMMING SPECIFICATIONS 



Symbol 


Parameter 


Min 


Typ 


Max 


Unit 


V|H 


Address Input 


2.4 


5.0 


5.0 


V 


V|L 


Voltaged) 


0.0 


0.4 


0.8 


V 


VPH 


Programming/ Verify 


1 1.75 


12.0 


12.25 


V 


VpL 


Voltage to Vqq 


4.5 


4.5 


5.5 


V 


"CCP 


Programming Voltage Current Limit 


600 


600 


650 


mA 




Programming (Vqc^ 










tr 


Voltage Rise and 


1 


1 


10 


MS 




Fall Time 


1 


1 


10 


MS 




Programming Delay 


10 


10 


100 


MS 




Programming Pulse Width 


100 




1000 


MS 


DC 


Programming Duty Cycle 




50 


90 


% 




Output Voltage 










Vqpe 


Enable 


10.0 


10.5 


11.0 


V 


Vqpd 


Disable(2) 


4.5 


5.0 


5.5 


V 


Iqpe 


Output Voltage Enable Current 


2 


4 


10 


mA 


Tc 


Case Temperature 




25 


75 


°C 



Address and chip select should not be left open for V|h- 
(2) Disable condition will be met with output open circuit. 
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MCM7680. MCM7681 



FIGURE 1 - TYPICAL PROGRAMMING WAVEFORMS 











-* ^ 0 


10% 


/ 

• 


•90% 






\ 








•m 






tf 








n 










- — td 
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Advance Information 



8192-BIT PROGRAMMABLE READ ONLY MEMORY 

The MCM7684/85 together with the MCM7620/21/40/41/42/43/ 
80/81 comprise a complete, compatible family having common dc 
electrical characteristics and identical programming requirements. 
They are fully decoded, high-speed, field-programmable ROMs 
and are available in commonly used organizations, with both open- 
collector and three-state outputs. All bits are manufactured storing 
a logical "1" (outputs high), and can be selectively programmed 
for logical "0" (outputs low). 

The field-programmable PROM can be custom-programmed 
to any pattern using a simple programming procedure. Schottky 
bipolar circuitry provides fast access time, and features temperature 
and voltage compensation to minimize access time variations. 

Pinouts are compatible to industry-standard PROMs and ROMs. 
In addition, the MCM7684 and 85 are pin compatible replacement 
for the 1024 X 4 with pin 8 connected as A10 on the 2048 X 4. 

In addition to the conventional storage array, extra test rows and 
columns are included to assure high programmability, and guarantee 
parametric and ac performance. Fuses in these test rows and columns 
are blown prior to shipment. 

• Common dc Electrical Characteristics and 

Programming Procedure 

• Simple, High-Speed Programming Procedure 

(0.1 second per 1024 Bits, Typical) 

• Expandable — Open-Collector or Three-State 

Outputs and Chip Enable Input 

• Inputs and Outputs TTL-Compatible 

Low Input Current - 250 /iA Logic "0", 40 ^A Logic "1" 
Full Output Drive - 16 mA Sink, 2.0 mA Source 

• Fast Access Time - Guaranteed for Worst-Case 

N2 Sequencing, Over Commercial and Military 
Temperature Ranges 

• Pin-Compatible with Industry-Standard PROMs and ROMs 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Supply Voltage (operating) 


vcc 


■^7.0 


Vdc 


Input Voltage 


V.n 


+ 5.5 


Vd- 


Output Voltage (operating) 


VOH 


-*^7.0 


Vdc 


Supply Current 


'CC 


650 


mAdc 


Input Current 


lin 


-20 


mAdc 


Output Sink Current 


'o 


100 


mAdc 


Operating Temperature Range 
MCM76xxDM 
MCM76xxDC 


Ta 


-55 to +125 
0 to +70 


oc 


Storage Temperature Range 


"''stg 


-55 to +150 


°C 


Maximum Junction Temperature 




+ 175 


OC 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. (While programming, 
follow the programming specifications.) 



MCIVI7684 
MCM7685 



MTTL 



8192-BIT PROGRAMMABLE 
READ ONLY MEMORIES 

MCM7684 - 2048 X 4 - Open-Collector 
MCM7685 - 2048 X 4 - Three-State 




D SUFFIX 

CERAMIC PACKAGE 
CASE 726 



PIN ASSIGNMENT 




This IS advance information and specifications are Subject to change v 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 



RECOMMENDED DC OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Nom 


Max 


Unit 


Supply Voltage 


Vcc 








Vdc 


MCM76xxDM 


4.50 


5.0 


5.50 




MCM76xxDC 




4.75 


5.0 


5.25 




Input High Voltage 


V|H 


2.0 






Vdc 


Input Low Voltage 


V|L 






0.8 


Vdc 



DC CHARACTERISTICS 



(Over Recommended Operating Temperature Range) 


Open-Collector 
Output 


Three-State 
Output 




Symbol 


Parameter 


Test Conditions 


Min 


Typ 


Max 


Min 


Typ 


Max 


Unit 


'RA. 're 

'fa, 'fe 


Address/Enable "1" 
Input Current "0" 


V|H = Vcc Max 
ViL = U.45 V 




-0.1 


40 

-0.25 




-0.1 


40 

-0.25 


MAdc 
mAdc 


VOH 

Vol 


Output Voltage "1" 

"0" 


Iqh " -2 0 mA, Vcc Min 
IqL = +16 mA, Vcc Mm 


N/A 


0.35 


0.45 


2.4 


3.4 
0.35 


0.45 


Vdc 
Vdc 


'OHZ 
•OLZ 


Output Disabled "1 " 
Current "0" 


VoH. Vcc Max 

Vol " +0-3 V, Vcc Max 






100 
N/A 






100 
-100 


AiAdc 
AiAdc 


'oh 


Output Leakage "1 " 


VoH. Vcc Max 






100 






N/A 


AiAdc 


V|C 


Input Clamp Voltage 


Ijn = -10 mA 






-1.5 






-1.5 


Vdc 


'OS 


Output Short Circuit Current 


Vcc Max,Vout =0.0 V 
One Output Only for 1 s Max 


N/A 




N/A 


15 




70 


mAdc 


'cc 


Power Supply Current 

MCM7684/MCM7685 DC 
MCM7684/MCM7685 DM 


Vcc Max 

All Inputs Grounded 




80 
80 


120 
140 




80 
80 


120 
140 


mAdc 
mAdc 



CAPACITANCE (f = 1 .0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) 



Characteristic 


Symbol 


Typ 


Unit 


Input Capacitance 


Cin 


8.0 




Output Capacitance 


Cout 


8.0 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 



(Full operating voltage and temperature unless otherwise noted) 


0 to +70°C 


-55 to +125°C 




Characteristic 


Symbol 


Typ 


Max 


Typ 


Max 


Unit 


Address to Output Access Time 


^AA 


45 


70 


45 


85 


ns 


Chip Enable Access Time 


tEA 


15 


25 


15 


30 


ns 





TIMING DIAGRAM 




Address 1.5 V^|^ 

^AA— 1 \* — 


cs A 

0 0 V . II ; 

^EA— ^1 r— 


3.0 V 

1.5 V 

^— 1 0.0 V 


Output i5v^i^ 


"0" Output 1.5 V^ 


y 1.5 V 




Input 


tf < 5.0 ns 



AC TEST LOAD 

Vcc 
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PROGRAMMING 

The PROMs are manufactured with all bits/outputs 
Logical "1" (Output High). Any desired bit/output can 
be programmed to a Logical "0" (Output Low) by follow- 
ing the simple procedure shown below. One may build 



his own programmer to satisfy the sepcifications described 
m Table 1 , or buy any of the commercially available pro- 
grammers which meet these specifications. These PROMs 
can be programmed automatically or by the manual pro- 
cedure shown below. 



PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the 
selected word to be programmed. Address inputs 
are TTL compatible. An open circuit should not be 
used to address the PROM. 

2. Disable the chip by applying an input high (V|h) to 
the CS input. The chip select is TTL-compatible. 
An open circuit should not be used to disable the 
chip. 

3. Disable the programming circuitry by applying an 
Output Voltage Disable of less than Vqpd 
output of the PROM. The output may be left open 
to achieve the disable. 

4. Raise Vqq to Vp|_| with rise time equal to tp 

5. After a delay equal to or greater than x^, apply a 
pulse with amplitude of Vqp^ and duration of tp to 
the output selected for programming. Note that the 
PROM is supplied with fuses intact generating an 
output high. Programming a fuse will cause the 
output to go low in the verify mode. 

6. Other bits in the same word may be programmed 



while the Vqq input is raised to Vp(_| by applying 
output enable pulses to each output which is to be 
programmed. The output enable pulses must be 
separated by a minimum interval of t^j. 

7. Lower Vqq to 4.5 Volts following a delay of 
from the last programming enable pulse applied to 
an output. 

8. Enable the PROM for verification by applying a 
logic "0" (Vil) to the CS inputs. 

9. If any bit does not verify as programmed, repeat 
Steps 2 through 8 until the bit has received a total 
of 1.0 ms of programming time. Bits which do not 
program within 1.0 ms may be considered pro- 
gramming rejects. Multiple pulses of durations 
shorter than 1.0 ms may be used to enhance pro- 
gramming speed. 

10. Repeat Steps 1 through 9 for all other bits to be 
programmed in the PROM. 

11. Programming rejects returned to the factory must 
be accompanied by data giving address with desired 
and actual output data of a location in which a 
programming failure has occurred. 



TABLE 1 

PROGRAMMING SPECIFICATIONS 



Symbol 


Parameter 


Min 


Typ 


Max 


Unit 


V|H 


Address Input 


2.4 


5.0 


5.0 


V 




Voltaged) 


0.0 


0.4 


0.8 


V 


VPH 


Programming/ Verify 


11.75 


12.0 


12.25 


V 


VpL 


Voltage to V^c 


4.5 


4.5 


5.5 


V 


'COP 


Programming Voltage Current Limit 


600 


600 


650 


mA 




Programming (Vqc) 










tr 


Voltage Rise and . 


1 


1 


10 


MS 


tf 


Fall Time 


1 


1 


10 


MS 


td 


Programming Delay 


10 


10 


100 


MS 




Programming Pulse Width 


100 




1000 


MS 


DC 


Programming Duty Cycle 




50 


90 


% 




Output Voltage 










Vqpe 


Enable 


10.0 


10.5 


11.0 


V 


Vqpd 


Disable(2) 


4.5 


5.0 


5.5 


V 


'ope 


Output Voltage Enable Current 


2 


4 


10 


mA 


TC 


Case Temperature 




25 


75 





(1 ) Address and chip select should not be left open for V|n- 
^2) Disable condition will be met with output open circuit. 
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FIGURE 1 - TYPICAL PROGRAMMING WAVEFORMS 
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MECL MEMORIES 
GENERAL INFORMATION 



Complete information is available in the MECL Data Book. Contact your sales representative or authorized 
distributor for information. 



TABLE 1 - LIMITS BEYOND WHICH DEVICE LIFE MAY BE IMPAIRED 



Characteristic 


Symbol 


Rating 


Unit 


Supply Voltage 


Vee 


-8.0 to 0 


V 


Input Voltage (Vqq = 0) 




0 to V EE 


V 


Output Source Current — Continuous 
Surge 


'out 


50 
100 


m A 


Junction Temperature — Ceramic PackageCl!) 

Plastic Package 


Tj 


165 
150 


°C 


Storage Temperature 


"■"stg 


-55 to + 1 50 


°c 



T) Maximum Tj may be exceeded (<250°C) for short periods of time (< 240 hours) without significant 
reduction in device life. 



TABLE 2 - LIMITS BEYOND WHICH PERFORMANCE MAY BE DEGRADED 



Characteristic 


Symbol 


Rating 


Unit 


Supply Voltage (Vqq = 0)(D 


Vee 


-4.94 to -5.46 


V 


Output Drive - M CM 1 01 00 Series 
MCM1 0500 Series 




50 52 to -2.0 V 
100 n to -2.0 V 


n 


Operating Temperature Range(2} 
MCM10100 Series 
MCM1 0500 Series 




0 to 75 
- 55 to + 125 


°c 



2^ Functionality only. Data sheet limits are specified for -5.19 to -5.21 V. 
3) With airflow > 500 Ifpm. 
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MECL MEMORIES (continued) 



TABLE 3 - DC TEST PARAMETERS 

Each MECL 10,000 series device has been designed to meet the dc specifications shown in the test table, after 
thernnal equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board 
and transverse airflow greater than 500 linear feet per minute is maintained. V^^ = - 5.2 V ±0.010 V. 



Forcing 
Function 


Parameter 


-55°C 


o°c 


25°C 


75°C 


125°C 


MCM10500* 


MCM10100** 


MCM10100** 


MCM 10500* 


MCM10100** 


MCM 10500* 


V|Hmax 


'■ ^oHmax 


-0.880 


-0.840 


-0.810 


-0.780 


--0.720 


-0.630 




VoHmin 


-1.080 


-1.000 


-0.960 


-0.930 


-0.900 


-0.825 




^OHAmin 


-1.100 


-1.020 


-0.980 


-0.950 


-0.920 


-0.845 


ViHAmin 




-1.255 


-1.145 


-1.105 


-1.105 


-1.045 


-1.000 


VjLAmin 




- 1.510 


- 1.490 


-1.475 


-1.475 


-1.450 


-1.400 




^OLAmin 


-1.635 


-1.645 


-1.630 


-1.600 


-1.605 


-1.525 




VoLAmax 


-1.655 


-1.665 


-1.650 


-1.620 


-1.625 


- 1.545 


VjLmin = 


= VoLmin 


-1.920 


-1.870 


-1.850 


-1.850 


-1.830 


-1.820 


VjLmin 


'iNLmin 


0.5 


0.5 


0.5 


0.5 


0.3 


0.3 



♦Driving 1 00 H to -2.0 V. 
* ^Driving 50 H to -2.0 V. 



o— 
O- 
o- 



o— 
o— 
o— 
o— 
o— 
o- 



Vcc = Gnd 

9 



CS1 CS2 CS3 



n 



I 

0.1 i 



6 -6.2 Vdc 
^EE 



INPUT LEVELS 



80% 
20% 



Xf If- 2.0 ns tvp. 

All timing measurements referenced to 50% of input levels. 
Rj =- 50 S2 

Cl 5.0 pF (including jig and stray capacitance) 

Delay should be derated 30 p$/pF for capacitiva load up to 50 pF 



FIGURE 1 - SWITCHING TIME TEST CIRCUIT 
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MECL MEMORIES (continued) 

FIGURE 2 - CHIP SELECT ACCESS TIME WAVEFORM 




FIGURE 3 - ADDRESS ACCESS TIME WAVEFORM 




FIGURE 4 - SETUP AND HOLD WAVEFORMS (WRITE MODE) 



Write Enable 



Dout 



f 



■ ^wscs - 



^wR -r« ^ 
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MCM10143 

8X2 MULTIPORT REGISTER 
FILE (RAM) 



8x2 MULTIPORT REGISTER FILE 
(RAM) 

The MCM10143 is an 8 word by 2 bit multiport register file 
(RAM) capable of reading two locations and writing one loca- 
tion simultaneously. Two sets of eight latches are used for data 
storage in this LSI circuit. 

WRITE 

The word to b(? writtLMi is selecttKi l)y dddrt'sscs Ag A2. Each bit 
of the word has a separate write endble to allow more flexibility in 
system design. A write occLjrs on the positivt' trdnsition of the clock. 
Data is enabled by having the write eiidbk;s dt d low level when the 
clock makes the transition. To inhibit d bit from txMiig written, the 
bit enable must be at a high level wheti tht> clock goes low and not 
change until the clock goes high. Operation of tht; clock and the bit 
enables can Unreversed. While the clock is low a positiv(; transition of 
the bit enable will writi? that bit into the addrt-ss selected by AQ--A2. 

READ 

When the clock is high any two worcJs may t)e r(?ad out simulta 
neously, as selected by addrc.'sses Bq B2 ond Cq C2, including the 
word written during the prec(?dirig lialf clock cycle. When the clock 
goes low the addressed data is stored ni the sidve's Level changes on 
the read address lines have no effect on thi; out[:)ut until the clock 
again goes high. Read out is accomplished at any time by enabling 
outf)ut gates (Bq Bi),(Co Ci). 



Clock to Data out 5 ns (lyp) 

(Read Selected) 
Address to Data out 10 ns (ty[)) 

(Clock High) 
Read Enable to Data out 2 8 ris (ty[)) 

(Clock high, AdcJresses present) 
Pd 610 mW, pkg (typ no load) 



TRUTH TABLE 


•MODE 


1 N 1-" U T 


OUTPUT 




• 'Cloi-k 


WEo 


WE 1 






MEb 






OHi 


OCo 


OCi 


Wr ite 






I. 














I. 


L 
























H 


Rej(J 












1 






H 




H 


Ri.'dcl 


L 'H -L 


H 


H 








































L 


Head 

























•Note Clcji*^ 0(.<: ur s setjue'M i.H I V t 
• Notf AO A 2. tlO H2. diu) CO Cl' . 
tfiroijqhou ( T ahU- 




L SUFFIX 

CERAMIC PACKAGE 
CASE 623 



PIN ASSIGNMENT 



1 


c...-;: 


vcco 


^cc 


1^ 


24 


2 


L :; 


QBi 


^CCI 




23 


3 




QBo 


QCi 




22 


4 




REb 


QCo 




21 


5 




B2 


R6c 




20 


6 




Bo 


Clock 




19 


/ 
8 


[ : 


Bl 

WE 1 


C2 

Co 




18 

17 


9 




W'Eo 


Cl 




16 


10 


L.J 


Do 


Ai 




15 


1 1 




Dl 


Ao 




14 


12 




A2 




13 
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MCM10143 



BLOCK DIAGRAM 



WEo O 
Do O 

Clock O- 

Aq O 
Al o- 
A2 O 



Bo O- 
Bi O- 
B2 O- 



Read 
Decoder 
B 



10 



14 



15 



13 



Write 
Amplifier 
Bit 0 



Write 
Decoder 
A 



Multi- 
plexer 
B-bit 1 



Multi- 
plexer 
B-bit 0 



Slave 
B bit 1 



Slave 
B-bit 0 



Output 

Gate 
B-bit 1 



Output 

Gate 
B-bit 0 



-O QBi 



-O QBo 



8 X 1 
Master Latches 
Bit 0 



8 X 1 
Master Latches 
Bit 1 




O QCo 
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MCM10143 



ELECTRICAL CHARACTERISTICS 







0* 




+ 25°C 


+75°C 




(^naraCXBrisl ICS 


oy III uxjt 




Max 


Min 


Typ 


Max 


Min 


Max 


Unit 


Power Supply Drain Current 


'E 




150 




1 18 


1 50 




1 50 


mAdc 


Input Current 


'inH 
















MAdc 


Pins 10, 11, 19 




- 


245 














All other pins 




- 


200 






200 




200 




Switching Times ® 


















ns 


Read Mode 




















Address Input 


t QB ± 


4.0 


15.3 


4.5 


10 


14.5 


4.5 


1 5.5 




Read Enable 


tRE-QB+ 


1.1 


5.3 


1 .2 


3.5 


5.0 


1 .2 


5.5 




Data 


^Clock+QB- 


1.7 


7.3 


2.0 


5.0 


7.0 


2.0 


7.6 




Setup 




















Address 


^setup(B-Clock-) 






8.5 


5.5 










Hold 




















Address 


thold(Clock-B+) 






-1.5 


-4.5 










Write Mode 




















Setup 




















Write Enable 


^setup(WE-Clock+) 






7.0 


4.0 












^setup(WE + Clock-) 






1.0 


-2.0 










Address 


^setup(A-Clock+) 






8.0 


5.0 










Data 


^setuD(D-Clock+) 






5.0 


2.0 










Hold 




















Write Enable 


thold(Clock+WE+) 






5.5 


2.5 












^hold(Clock + WE-) 






1.0 


-2.0 










Address 


thold(Clock + A+) 






1.0 


-3.0 










Data 


thold(Clock + D+) 






1.0 


-2.0 










Write Pulse Width 








8.0 


5.0 










Rise Time, Fall Time 




1.1 


4.2 


1.1 


2.5 


4.0 


1.1 


4.5 




(20% to 80%) 





















f)AC timing figures do not show all the necessary presetting conditions. 
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MCM10143 



READ TIMING DIAGRAMS 



Access (Clock Highl g 



Enable 



*B+QB+ 
J/ 



tRE-QB+* - 



r 
J 



Data 

(Address Selected) q 



FIGURE 1 



FIGURE 2 

















<• 


^Clock+QB- 





FIGURE 3 



Setup and Hold g 

















*setup -- ^hold 



FIGURE 4 
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MCM10143 



WRITE TIMING DIAGRAM 



WE — 



Enable Hold 

WE 



WE 

Clock 

Pulse Width 

Clock 



Address 



f 



^_ ^holc 



— ^setup — 



-t >> tsetu 



-t>>th 



-*«etup- 



X 



^hold 



FIGURE 6 



*hold ► 






f 





FIGURE 7 



FIGURE 8 



FIGURE 9 



4-26 



® 



MOTOROLA 



MCM10144/MCM10544 



256 X 1-BIT RANDOM 
ACCESS MEMORY 



CSi CS2 CS3 



Data Out 
Buffer 



1 



Chip 
Select 



A2 
A3 
A4 





Sense 






Amplifier 














• 






i • 






CD -D 

R 




32 


X 8 




S ^ 




Memory Cell 










•D M 
< fO 




Array 




"D ^ 






0 

5 
















Bit Address Buffer/ 






1/8 Decoder 





^1 hfA 

< CD I 



5 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CS* 


WE 


Dm 


Dout 


Write "0" 


L 


L 


L 


L 


Write "1" 


L 


L 


H 


L 


Read 


L 


H 


0 


Q 


Disabled 


H 


0 


0 


L 



•OS - CSI + CS2 + CS3 



0 = Don't Care 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



The MCM10144/10544 is a 256 word 
X 1 bit RAM. Bit selection is achieved by 
means of an 8 bit address AO through A7. 

The active-low chip select allows memory 
expansion up to 2048 words. The fast chip 
select access time allows memory expansion 
without affecting system performance. 

The operating mode of the RAM (CS inputs 
low) is controlled by the WE input. With WE 
low the chip is in the write mode— the output 
is low and the data present at Djp is stored 
at the selected address. With WE high the chip 
is in the read mode — the data state at the 
selected memory location is presented non- 
inverted at Douf 

• Typical Address Access Time = 1 7 ns 

• Typical Chip Select Access Time = 4.0 ns 

• 50 kil Input Pulldown Resistors on Chip 

Select 

• Power Dissipation (470 mW typ @ 25°C) 

Decreases with Increasing Temperature 

• Pin-for Pin Replacement for F10410 



PIN ASSIGNMENT 



Vcc 
Dout 
WE 
Dm 
A7 
A6 
A5 
A4 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



A3 
CSI 
CS2 
'CS3 

vee 
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MCM10144/MCM10544 



ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


-55°C 


0°C 


+25°C 


+ 75°C 


+125°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


lEE 




140 




135 




130 




125 




125 


mAdc 


Input Current High 


'inH 




375 




220 




220 




220 




220 


MAdc 



-55°C and -»-125°C test values apply to MC105xx devices only. 



SWITCHING CHARACTERISTICS (Note 1) 







MCM10144 


MCM 10544 












0 to 


Ta = 


-55 to 










+ 75°C, 


+125°C, 










Vee = 


Vee = 










-5.2 Vdc 


-5.2 Vdc 










± 5% 


± 5% 






Characteristics 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Conditions 


Read Mode 












ns 


Measured from 50% of 


Chip Select Access Time 


^ACS 


2.0 


10 


2.0 


10 




input to 50% of output. 


Chip Select Recovery Time 


tRCS 


2.0 


10 


2.0 


10 




See Note 2. 


Address Access Time 


^AA 


7.0 


26 


7.0 


26 






Write Mode 












ns 


^WSA = 8.0 ns 


Write Pulse Width 


tw 


25 




25 






Measured at 50% of 


Data Setup Time Prior to Write 


^WSD 


2.0 




2.0 






input to 50% of output. 


Data Hold Time After Write 


^WHD 


2.0 




2.0 






tyy = 25 ns. 


Address Setup Time Prior to Write 


^WSA 


8.0 




8.0 








Address Hold Time After Write 


^WHA 


2.0 




0.0 








Chip Select Setup Time Prior to 


^WSCS 


2.0 




2.0 








Write 
















Chip Select Hold Time After Write 


^WHCS 


2.0 




2.0 








Write Disable Time 


^WS 


2.5 


10 


2.5 


10 






Write Recovery Time 


^WR 


2.5 


10 


2.5 


10 






Rise and Fall Time 


tr^tf 










ns 


Measured between 20% 
















and 80% points. 


Address to Output 




1.5 


7.0 


1.5 


7.0 






CS or WE to Output 




1.5 


5.0 


1.5 


5.0 






Capacitance 












PF 


Measured with a pulse 


Input Capacitance 


Cin 




5.0 




5.0 




technique. 


Output Capacitance 


Cout 




8.0 




8.0 







NOTES: 1 . Test circuit characteristics: Rj = 50 H, MCM10144; 100 H, MCM10544. C|_ < 5.0 pF (including jig 
and stray capacitance). Delay should be derated 30 ps/pF for capacitive load up to 50 pF. 

2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 

3. For proper use of MECL Memories in a system environment, consult MECL. System Design 



Handbook. 
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MOTOROLA MCM10145/MCM10545 




16 X 4-BIT REGISTER FILE 
(RAM) 



^0 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



The MCM10145/10545 is a 16 word X 4-bit 
RAM. Bit selection is achieved by means of 
a 4 bit address AO through A3. 

The active-low chip select allows memory 
expansion up to 32 words. The fast chip 
select access time allows memory expansion 
without affecting system performance. 

The operating mode of the RAM (CS input 
low) is controlled by the WE input. With WE 
low the chip is in the write mode— the output 
is low and the data present at is stored at 
the selected address. With WE high the chip 
is in the read mode — the data state at the 
selected memory location is presented non- 
inverted at Qp. 

• Typical Address Access Time = 10 ns 

• Typical Chip Select Access Time = 4.5 ns 

• 50 kf2 Pulldown Resistors on All Inputs 

• Power Dissipation (470 mW typ @ 25°C) 

Decreases with Increasing Temperature 



PIN ASSIGNMENT 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CS 


WE 


Dn 


Qr, 


Write "O" 


L 


L 


L 


L 


Write "1" 


L 


L 


H 


L 


R«ad 


L 




0 


Q 


Disabled 


H 


0 


0 


L 













1 1 


Q1 


vcc 




16 


2 t 


QO 


Q2 




15 


3 1 


CS 


Q3 




14 


4 t 


D1 


"wE 




13 


sdl 


DO 


D3 




12 


6 « 


A3 


D2 




1 1 


7 1 


A2 


AO 




10 


Rl 




A1 




9 



> = Don't Care. 



FIGURE 1 - CHIP ENABLE STROBE MODE 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



Di 




'CHD — ^ 



jr 
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MCM10145/MCM10545 
ELECTRICAL CHARACTERISTICS ' 



Characteristic 


Symbol 


-55°C 


0°C 


+ 25°C 


+ 75°C 


+125°C 


Unit 


Min Max 


Min Max 


Min Max 


Min Max 


Min Max 


Powei Supply Dram Current 


lEE 


135 


- 130 


- 125 


- 120 


- 120 


nnAdc 


Input Current High 


'inH 


- 375 


- 220 


- 220 


- 220 


- 220 


AiAdc 



55°C and +125°C test values apply to MClOSxx devices only. 



SWITCHING CHARACTERISTICS (Note 1) 







MCM10145 


MCM 10545 










Ta = 


= 0 to 




-55 to 










+75°C, 


+125°C, 










Vee = 


Vee = 










-5.2 Vdc 


-5.2 Vdc 












5% 




5% 






Characteristics 


Symbol 


mm 


Max 


— n 

Min 


Max 


Unit 


Conditions 


Read Mode 












ns 


Measured from 50% of 


Chip Select Access Time 


t A r^Q 


2.0 


8.0 


2.0 


10 




input to 50% of output. 


Chip Select Recovery Time 


to r^Q 


2.0 


8.0 


2.0 


10 




See Note 2. 


Address Access Time 


t A A 
MM 




1 R 
1 o 




1 o 






vvriie iviuije 












ns 


^WSA - 5 ns 


\A/rito Piiico \A/iHth 

vvriie ruise vviain 


tw 


8.0 




8.0 






ivieasureo ai ou/o oi 


r^o + o Qotiir\ "T" i nr> o Prl/^r t/^ \A/rito 

L/did ociup 1 irric riiur i(j vvriifc; 


^WSD 


u 




n 
u 






inpui lo ou /o OT ouiput. 


udid noiu 1 ime Mixer vvriie 


^WHD 


3.0 




4.0 






t^ - 8 ns. 


Address Setup Time Prior to Write 


^WSA 


o .u 












Address Hold Time After Write 


^WH A 


1.0 




3.0 








Chip Select Setup Time Prior to 


^WSCS 


0 




5.0 








Write 
















Chip Select Hold Time After Write 


^WHCS 


0 




0 








Write Disable Time 


^WS 


2.0 


8.0 


2.0 


10 






Write Recovery Time 


^WR 


2.0 


8.0 


2.0 


10 






Chip Enable Strobe Mode 












ns 


Guaranteed but not 


Data Setup Prior to Chip Select 


tCSD 


0 










tested on standard 


Write Enable Setup Prior to 


tcsw 


0 










product. See Figure 1. 


Chip Select 
















Address Setup Prior to Chip Select 


^CSA 


0 












Data Hold Time After Chip Select 


^CHD 


2.0 












Write Enable Hold Time After 


^CHW 


0 












Chip Select 
















Address Hold Time After Chip 


^CHA 


4.0 












Select 
















Chip Select Minimum Pulse Width 


tcs 


18 












Rise and Fall Time 


tr.tf 










ns 


Measured between 20% 


Address to Output 




1.5 


7.0 


1.5 


7.0 




and 80% points. 


CS to Output 




1.5 


5.0 


1.5 


5.0 






Capacitance 












PF 


Measured with a pulse 


Input Capacitance 


Cm 




6.0 




6.0 




technique. 


Output Capacitance 


Cout 




8.0 




8.0 







NOTES: 1 . Test circuit characteristics; Rj = 50 il, MCM10145; 100 il, MCM10545. Cl < 5.0 pF (including jig 
and Stray Capacitance). Delay should be derated 30 ps/pF for capacitive loads up to 50 pF. 

2. The maximum Address Access Time is guaranteed to be the worst-case bit in the memory. 

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 
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^ MCM10146/MCM10546 

ilfOTOI70i.>l 

1024 X 1-BIT RANDOM 
ACCESS MEMORY 



Data Ou 
Buffer 



AO 


2j 


A1 


3 


A2 


4 


A3 


5 


A4 


6 



5 r 



1/32 Bit Address 
Buffer/Decoder 



I 

A5 



|9 

I 

A6 



Chip 
Select 



Sense 
Amplifier 






32 X 
Memo 
Ar 


32 
ry Cell 
av 



10 ,11 Tl2 



A 7 A8 



I 

A9 



< CD 
« C 



L 



The MCM10146/10546 is a 1024 X 1-bit 
RAM. Bit selection is achieved by means of 
a 10-bit address, AO to A9. 

The active-low chip select is provided for 
memory expansion up to 2048 words. 

The operating mode of the RAM (C^ input 
low) is controlled by the WE input. With WE 
low, the chip is in the write mode, the output, 
Dout' '5 data state present at 

Djn is stored at the selected address. With WE 
high, the chip is in the read mode and the data 
stored at the selected memory location will be 
presented non-inverted at Dqjj^. (See Truth 
Table.) 

• Pin-for-Pin Compatible with the 10415 

• Power Dissipation (520 mW typ @ 25°C) 

Decreases with Increasing Temperature 

• Typical Address Access of 24 ns 

• Typical Chip Select Access of 4.0 ns 

• 50 kn Pulldown Resistor on Chip Select 

Input 



PIN ASSIGNMENT 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CS 


WE 


Dm 


DouT 


Write 0" 


I. 


L 


L 


L 


Write T 


L 


L 


H 


L 


Read 


L 


H 


<t> 


Q 


Disabled 


H 


0 


0 


L 



0 - Don t Care 











1 1= 


Dout 


vcc 




2 cz: 


AO 


Din 


1 15 




A1 


CS 


Z=)14 


4 (= 


A2 


WE 


1=] 13 


5 CZ 


A3 


A9 


=13 12 




A4 


A8 






A5 


A7 


=□ 10 


8 C= 


Vee 


A6 






MCM 1 01 46/MCM 1 0546 



ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


-55°C 


0°C 


+ 25°C 


+ 75°C 


■H25**C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


'EE 




155 




150 




145 




125 




125 


mAdc 


Input Current High 


linH 




375 




220 




220 




220 




220 


MAdc 


Logic "0" Output Voltage 


Vol 


-1.970 


-1.655 


-1.920 


- 1 .665 


- 1 .900 


- 1 .650 


- 1 .880 


- 1 .625 


-1.870 


- 1 .545 


Vdc 



NOTE: -55°C and +125°C test values apply to MCM105XX only. 



SWITCHING CHARACTERISTICS (Note 1) 







MCM10146 


MCM 10546 










Ta * 0 to 




-55 to 










+75°C, 


+125°C, 










Vee = - 


-5.2 Vdc 


vee = - 


5.2 Vdc 












5% 


± 5% 






Characteristics 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Conditions 


Read Mode 












ns 


Measured at 50% of input 


Chip Select Access Time 


^ACS 


2.0 


7.0 


2.0 


8.0 




to 50% of output. 


Chip Select Recovery Time 


tRCS 


2.0 


7.0 


2.0 


8.0 




See Note 2. 


Address Access Time 


tAA 


8.0 


29 


8.0 


40 






Write Mode 












ns 


^WSA 8.0 ns. 


Write Pulse Width 


tw 


25 




25 






Measured at 50% of input 


(To guarantee writing) 














to 50% of output. 


Data Setup Time Prior to Write 


^WSD 


5.0 




5.0 






t\/v = 25 ns 


Data Hold Time After Write 


^WHD 


5.0 




5.0 








Address Setup Time Prior to Write 


tWSA 


8.0 




10 








Address Hold Time After Write 


^WHA 


2.0 




8.0 








Chip Select Setup Time Prior to 


^WSCS 


5.0 




5.0 








Write ' 
















Chip Select Hold Time After Write" 


^WHCS 


5.0 




5.0 








Write Disable Time 


tws 


2.8 


7.0 


2.8 


12 






Write Recovery Time 


tWR 


2.8 


7.0 


2.8 


12 






Rise and Fall Time 


tr. tf 










ns 


Measured between 20% and 


or to Output 




1.5 


4.0 


1.5 


4.0 




80% points. 


Address to Output 




1.5 


8.0 


1.5 


8.0 






Capacitance 












PF 


Measured with a pulse 


Input Capacitance 


Cin 




5.0 




5.0 




technique. 


Output Capacitance 


Cput 




8.0 




8.0 







NOTES: 1 . Test circuit characteristics: Rj = 50 H, MCM10146; 100 fl, MCM10546. C|_ < 5.0 pf including jig and stray capacitance. 
For Capacitance Loading < 50 pF, delay should be derated by 30 ps/pF. 

2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 
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[M) MOTOROLA 



MCM10147/MCM10547 

128 X 1-BIT 
RANDOM ACCESS MEMORY 



Data Out 
Buffer 



A2 
A3 



Chip 
Select 



Sense 

Amplifier 



16x8 
Memory Cell 
Array 



Bit Address Buffer/ 
1/8 Decoder 



PIN ASSIGNMENT 



vcci 

AO 
A1 
A2 
A3 
A4 
A5 
^EE 



VCC2 
Dout 
CS1 
CS2 
WE 
D.n 
A6 
N.C 



The MCM1 047/10547 is a fast 128-word 
X 1-bit RAM. Bit selection is achieved by 
means of a 7-bit address, AO through A6. 

The active-low chip selects and fast chip 
select access time allow easy memory expansion 
up to 512 words without affecting system 
performance. 

The operating mode (CS inputs low) is 
controlled by the WE input. With WE low the 
chip is in the write mode— the output is low and 
the data present at Djp is stored at the selected 
address. With WE high the chip is in the read 
mode— the data state at the selected memory 
location is presented non-inverted at Dq^^. 

• Typical Address Access Time of 10 ns 

• Typical Chip Select Access Time of 4.0 ns 

• 50 kn Input Pulldown Resistors 

on All Inputs 

• Power Dissipation (420 mW typ @ 25°C) 

Decreases with Increasing Temperature 

• Similar to F10405 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CS* 


WE 


D.n 


Dout 


Write 0 ■ 


L 


L 


L 


L 


Write "1- 


L 


L 


H 


L 


Read 


L 


H 


0 


Q 


Disabled 


H 


0 


0 


L 



•CS » CS1 ♦ CS2 



0 = Don't Care. 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 
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MCM10147/MCM 10547 



ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


-55°C 


0°C 


+25°C 


+ 75°C 


+125°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


"EE 




115 




105 




100 




95 




95 


mAdc 


Input Current High 


"inH 




375 




220 




220 




220 




220 


^Adc 



55°C and +125°C test values apply to MClOSxx devices only. 



SWITCHING CHARACTERISTICS (Note 1) 







MCM10147 


MCM 10547 










Ta = 0 to +75°C. 


Ta = -55 to +125°C, 










Vee = -5.2 Vdc t5% 


Vee = -5-2 Vdc ^5% 






Characteristics 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Conditions 


Read Mode 












ns 


Measured from 50% of 


Chip Select Access Time 


tACS 


2.0 


8.0 








input to 50% of output. 


Chip Select Recovery Time 


^RCS 


2.0 


8.0 








See Note 2. 


Address Access Time 


^AA 


5.0 


15 










Write Mode 












ns 


tWSA = 4.0 ns 


Write Pulse Width 


tw 


8.0 










Measured at 50% of input 


Data Setup Time Prior to Write 


^WSD 


1.0 










to 50% of output. 


Data Hold Time After Write 


tWHD 


3.0 










t\j\j = 8.0 ns. 


Address Setup Time Prior to Write 


^WSA 


4.0 












Address Hold Time After Write 


tWHA 


3.0 












Chip Select Setup Time Prior to Write 


^WSCS 


1.0 












Chip Select Hold Time After Write 


^WHCS 


1.0 












Write Disable Time 


^WS 


2.0 


8.0 










Write Recovery Time 


^WR 


2.0 


8.0 










Rise and Fall Time 


tr.tf 


1.5 


5.0 






ns 


Measured between 20% and 












80% points. 


Capacitance 












PF 


Measured with a pulse 


Input Capacitance 


C,n 




5.0 








technique. 


Output Capacitance 


^out 




8.0 











NOTES: 1. Test circuit characteristics: Rj = 50 H, MCM10147; 100 H, MCM10547. 
C|_ ^ 5.0 pF (including jig and stray capacitance). 
Delay should be derated 30 ps/pF for capacitive load up to 50 pF. 

2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 
•To be determined; contact your Motorola representative for up-to-date information. 
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MCM10148/MCM10548 

6A X 1-BlT 
RANDOM ACCESS MEMORY 



Data Out 
Butter 



CS2 

I 



Chip 
Select 



Sense 
AfTipl if ler 



Menriory Cell 
Array 



Bit Address Buffer/ 
1/8 Decoder 



! 7 

i 

A3 

PIN ASSIGNMENT 



VCCI VCC2 



4r._.":| CS1 

b LZlJ CS2 
6 CIIll A2 

' c:.:^ A3 

BClZli Vet 



^^Out [ J lb 

N c .r7".D M 

D, 



WE 
(M C 
A5 
A4 



C D 

< m 

0) c 

5 ™ 




::^io 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



The MCM1 0148/1 0548 is a fast 64 word X 
1 bit RAM. Bit selection is achieved by means 
of a 6 bit address, AO through A5. 

Tlie active low chip selects and fast chip 
select access time allow easy memory expansion 
up to 256 words without affecting system 
performance. 

The operating mode (CS inputs low) is 
controMecJ by the WE input. With WE low the 
chip IS in the write mode- the output is low 
and the data present at Djp is stored at the 
selected address. With WE high the chip is 
in the read inode the data state at the selected 
memory location is presented non inverted 
at Do^^. 

• Typical Address Access Time of 10 ns 

• Typical Chip Select Access Time of 4.0 ns 

• 50ki> Input Pulldown Resistors 

on All I nputs 

• Power Dissipation (420 mW typ @ 25°C) 

Decreases with Increasing Temperature 



TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CS' 


WE 




Dout 


Write 0 


L 


L 


L 


L 


Write 1 


L 


L 


H 


L 


Read 


L 


H 


0 


Q 


Disabled 


H 


0 


0 


L 



•CS - CS1 + CS2 + CS3 O - Don t Care 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 
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MCM10148/MCM10548 



ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


-55°C 


0°C 


+ 25°C 


+ 75°C 


+125°C 


Unit 


Min 


Max 


Mm 


Max 


Min 


Max 


Mm 


Max 


Min 


Max 


Power Supply Dram Current 


lEE 




115 




105 




100 




95 




95 


mAdc 


Input Current High 


l.nH 




375 




220 




220 




220 




220 


juAdc 



•55°C and +125°C test values apply to MC105xx devices only 



SWITCHING CHARACTERISTICS (Note 1) 







MCM10148 


MOM 10548 










Ta = 0 to +75°C. 


Ta = -55 to +125°C, 






Characteristics 




Vee = -5.2 Vdc • 5% 


Vee = -5.2 Vdc ' 5% 






Symbol 


Min 


Max 


Min 


Max 


Unit 


Conditions 


Read Mode 












ns 


Measured from 50% of 


Chip Select Access Time 


tACS 




7 5 








input to 50% of output. 


Chip Select Recovery Time 


mcs 




7.5 








See Note 2. 


Address Access Time 


'AA 




15 










Write Mode 












ns 


^WSA = 5 0 ns 


Write Pulse Width 


tw 


8.0 










Measured at 50% of input 


Data Setup Time Prior to Write 


^WSD 


3.0 










to 50% of output. 


Data Hold Time After Write 


^WHD 


2.0 










= 8.0 ns. 


Address Setup Time Prior to Write 


tWSA 


5.0 












Address Hold Time After Write 


'WHA 


3.0 












Chip Select Setup Time Prior to Write 


^WSCS 


3.0 












Chip Select Hold Time After Write 


tWHCS 


0 












Write Disable Time 


^WS 


2.0 


7.5 










Write Recovery Time 


^WR 


2 0 


7.5 










Rise and Fall Time 


tr.tf 


1.5 


5.0 






ns 


Measured between 20% 
















and 80% points. 


Capacitance 












pF 


Measured with a pulse 


Input Capacitance 


Cm 




5 .0 , 








technique. 


Output Capacitance 


Cout 




8.0 











NOTES; 1. Test circuit characteristics: Rj - 50 U, MCM10148; 100 12,MCM10548. 
C|_ 5.0 pF (including jig and stray capacitance) 
Delay should be derated 30 ps/pF for capacitive load up to 50 pF. 

2. The maximum Address Access Time is guaranteed to be the Worst -Case Bit in the Memory. 

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 
"To be determined; contact your Motorola representative for up-to-date information. 



4-36 



fM) MOTOROLA 



MCM10152/MCM10552 

256 X 1-BIT 
RANDOM ACCESS MEMORY 



Data Out 
Buffer 



A3 
A4 • 



"O CM 
< £0 



CS2 CS3 

I I 



Chip 
Select 



Sense 
Amplifier 



32 X 8 
Memory Cell 
Array 



Bit Address Buffer/ 
1/8 Decoder 



C 3 
< (S 

* £ 



10 



n 



A5 A6 A7 

PIN ASSIGNMENT 




The MCM10152/10552 isa 256 word X 1-bit 
RAM. Bit selection is achieved by means of 
an 8 bit address AO through A7. 

The active low chip select allows memory 
expansion up to 2048 words. The fast chip 
select access time allows memory expansion 
without affecting system performance. 

The operating mode of the RAM (CS inputs 
low) is controlled by the WE input. With WE 
low the chip is in the write mode— the output 
is low and the data present at Djp is stored 
at the selected address. With WE high the chip 
is in the read mode — the data state at the 
selected memory location is presented non- 
inverted at DQ^J|.. 

• Typical Address Access Time = 1 1 ns 

• Typical Chip Select Access Time = 4.0 ns 

• 50 kS7 Input Pulldown Resistors 

on All I nputs 

• Power Dissipation (570 mW typ @ 25°C) 

Decreases with Increasing Temperature 

• Pin for Pin Compatible with F10410/10414 

TRUTH TABLE 



MODE 


INPUT 


OUTPUT 




CS* 


WE 


Din 


Dout 


Write -O" 


L 


L 


L 


L 


Write -1 " 


L 


L 


H 


L 


Read 


L 


H 


0 


Q 


Disabled 


H 


0 


0 


L 



•CS = CS1 + CS2 + CS3 



'> = Don't Care 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 
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MCMl 01 52/MCM 10552 



ELECTRICAL CHARACTERISTICS 







-55°C 


0°C 


+ 25°C 


+ 75°C 


+125°C 




Characteristic 


Symbol 


Mm 


Max 


Mm 


Max 


Min 


Max 


Mm 


Max 


Mm 




Unit 


Pow(?r Supply Didiii Ciiiierii 


'tt 




140 




135 




130 




125 




125 


.•nAOc 


Input Cu(tt?iit Hic)h 


l,nH 




375 




220 




220 




220 




220 





55°C and +125°C test values apply to MClOSxx devices only 



SWITCHING CHARACTERISTICS (Note 1) 









MCM10152 


MCM10552 












Ta = 0 to +75°C, 


T/x = -55 to +125°C, 












Vee = -5.2 Vdc 5% 


Vee = -5.2 Vdc 5% 






Characteristics 




Symbol 


Min 


Max 


Min 


Max 


Unit 


Conditions 


Ro.Hi M<)(1(^ 
















M(;asuied i'om 50" > of 


Chip Sc.'locl Access Tifru; 




'ACS 


2 0 


7 5 








input to 50"t, of (jutput 


Chip Select R(!C(iveiy Time 




'RCS 


2 0 


7 5 








See Note 2. 


A(l(iK?ss Acc(!ss Timif 




'AA 


7 0 


15 










Write Mode 














ns 


'WSA 5 0 ns 


Write PuKe WkJIM 




tw 


10 










Measured at 50".. of input 


Dato Setup T irni.' Pi loi to Wi ne 




'WSD 


2.0 










to 50"'.. of output 


Diit.-J Hold Time Aliei Wi ite 




'WH D 


2 0 










tw 10 ns. 


Address Setup T imi! Pi loi to Wr ne 




'WSA 


5 0 












Addiess Hold Time Aft(M Wme 




'WHA 


3 0 












Chip S(!leci Setup Time Pnor to Wr 


lt(! 


'WSCS 


2 0 












Chip Sele'cl Hold Time Aftei Wntt; 




'WHCS 


2 0 












Wf it(; DiS.ible T ime 




'WS 


2 5 


7 5 










Write R(.'covei y Tutu,' 




'WR 


2 5 


7 5 










Rise and Fjll Time 




'r. If 


1 5 


5 0 






ns 


Measure(J hetw(;en 20% and 
80% points. 


Copacitanco 














PF 


Measureci with a pulse 


Input CiJpiicitynce 




C,n 




5 0 








techniciuc. 


Output Capacitance 




^out 




8.0 











NOTES I. Test circuit characteristics; Rj 50 I Z , MCM 1 0 1 52 , 1 00 < Z. MCM 1 0552. 
Cl • 5.0 (iF (includinq jig and stray capacitance). 
Delay should he derateci 30 ps/pF for car)acitive load up to 50 pF. 

2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit m the Memory. 

3. For proper us(.' of MECL Memories m a system environment, consult MECL System Design HancJbook 
'To be (Jeiei minecJ, contact your Motorola representative for up to-date information. 
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[M) MOTOROLA 



MCM10139/MCM10539 

32 X 8-BIT PROGRAMMABLE 
READ-ONLY MEMORY 





L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



F SUFFIX 

CERAMIC PACKAGE 
CASE 650 




The MCM101 39/10539 is a 256-bit field 
programmable read only memory (PROM). 
Prior to programming, all stored bits are at 
logic 0 (low) levels. The logic state of each bit 
can then be changed by on-chip programming 
circuitry. The memory has a single negative 
logic chip enable. When the chip is disabled 
(CS = high), all outputs are forced to a logic 0 
(low). 



• Typical Address Access Time = 1 5 ns 

• Typical Chip Select Access Time = 1 0 ns 

• 50 Input Pulldown Resistors on all inputs 

• Power Dissipation (520 mW typ @ 25°C) 
Decreases with I ncreasing Temperature 
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MCM 1 01 39/MCM1 0539 



ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


-55°C 




+25°C 


+ 75°C 


+ 125**C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


"EE 




160 




150 




145 




140 




160 


mAdc 


Input Current High 


•inH 




450 




265 




265 




265 




265 


AiAdc 


Logic "0" Output Voltage 
MCM10139 
MCM 10539 


Vol 


-2.060 


-1.655 


-2.010 


- 1 .665 


-1.990 
-1.990 


- 1 .650 
-1.620 


-1.970 


- 1 .625 


-1.960 


- 1 .545 


Vdc 



SWITCHING CHARACTERISTICS (Note 1) 



Charactariftic 


Symbol 


MCM10139 


MCM10539 


Conditions 


(VgE - -5.2 Vdc ±5%; 
Ta -0°C to +75*»C) 


(VcE - -5.2 Vdc ± 5 %; 
Ta- -55°C to+125*>C) 


Chip Select Access Time 
Chip Select Recovery Tinne 
Address Access Time 


tACS 
tRCS 
^AA 


15 ns Max 
15 ns Max 
20 ns Max 




Measured from 50% of input to 50% 
of output. See Note 2 


Rise and Fall Time 


tr. tf 


3.0 ns Typ 




Measured between 20% and 80% points. 


Input Capacitance 
Output Capacitance 


Cin 
Cout 


5.0 pF Max 
8.0 pF Max 




Measured with a pulse technique. 



NOTES: 1 . Test circuit characteristics: R j = 50 il. MCM 101 39, TOO fi, MCM 10539. C|_ ^ 5.0 pF including jig and stray capacitance. 
For Capacitance Loading ^50 pF, delay should be derated by 30 ps/pF. 

2. The maximum Address Access Time is guaranteed to be the Worst Case Bit in the Memory. 

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 



•To be determined; contact your Motorola representative for up-to-date information. 
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MCM10139/MCM1053g 



FIGURE 1 - MANUAL PROGRAMMING CIRCUIT 



+ 6.8 V 0.0 V 



-0.8 V 
Q 



Program 6 ^Verify 

(Momentary) 



► 3 k 



open 



Vee 

-5.2 V 



Outputs 



_^Test 
Point 

: 460 n 



Vee 

-5.2 V 



7.5 k 

(All Outputs) 



Vee 

-5.2 V 



Vee 

-5.2 V 



FIGURE 2 - AUTOMATIC PROGRAMMING CIRCUIT 



vcc 



Output 



12 3 8 



1 2 3 



1 2 8 



—J i— «di 



< 1 Second 
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MCM1 01 39/MCM 10539 



RECOMMENDED PROGRAMMING PROCEDURE* 

The MCM10139 is shipped with all bits at logical "0" (low). To write logical "Is", proceed as follows. 



MANUAL (See Figure 1) 

Step 1 Connect V^e (Pm 8) to -5.2 V and V^c <Pi" ^6) to 
0.0 V. Address the word to be programmed by applying 
-1.2 to -0.6 volts for h logic "1 " and -5.2 to -4.2 volts for a logic 
"0" to the appropriate address inputs. 

Step 2 Raise V^c <P'" 16) 'o +G.8 volts. 

Step 3 After Vqc ^^s stabilized at +6.8 volts (including any 
ringing which may be present on the Vqq line), apply 
a current pulse of 2.5 mA to the output pm corresponding to the 
bit to be programmed to a logic " 1 ". 

Step 4 Return Vcc to 0.0 Volts. 

CAUTION 

To prevent excessive chip temperature rise, Vqq should not 
be allowed to remain at +6.8 volts for more than 1 second. 

Step 5 Verify that the selected bit has programmed by con- 
necting a 460 il resistor to -5.2 volts and measuring 
the voltage at the output pm. If a logic "1" is not detected at the 
output, the procedure should be repeated once. During verification 
V|H should be - 1.0 to -0.6 volts. 

Step 6 If verification is positive, proceed to the next bit to 
be programmed. 



AUTOMATIC (See Figure 2) 

Step 1 Connect Vgg (Pm 8) to -5.2 volts and Vqc 

to 0.0 volts. Apply the proper address data and raise Vqq 
(Pm 16) to +6.8 volts. 

Step 2 After a minimum delay of 100 ^s and a maximum delay 
of 1.0 ms, apply a 2.5 mA current pulse to the first bit to 
be programmed (0.1 ^ PW ^ 1 ms). 

Step 3 Repeat Step 2 for each bit of the selected word specified 
as a logic "1". (Program only one bit at a time. The delay 
between output programming pulses should be equal to or less than 
1.0 ms.) 

Step 4 After all the desired bits of the selected word have been 
programmed, change address data and repeat 
Steps 2 and 3. 

NOTE: If all the maximum times listed above are maintained, the 
entire memory will program in less than 1 second. Therefore, it 
would be permissible for to remain at +6 8 volts during the 

entire programming time. 

Step 5 After stepping through all address words, return Vqc 

0.0 volts and verify that each bit has programmed. If one 
or more bits have not programmed, repeat the entire procedure 
once. During verification V|n should be -1.0 to -0.6 volts. 



'NOTE: For devices that program incorrectly -return serialized units with individual truth tables Noncompliance voids warranty. 



PROGRAMMING SPECIFICATIONS 







Limits 






Characteristic 


Symbol 


Min 


Typ 


Max 


Units 


Conditions 


Power Supply Voltage 


Vee 


-5.46 


-5.2 


-4.94 


Vdc 




To Program 


VCCP 


+ 6.04 


+ 6.8 


+ 7.56 


Vdc 




To Verify 


Vccv 


0 


0 


0 


Vdc 




Programming Supply Current 


'CCP 




200 


600 


mA 


Vcc = +6.8 Vdc 


Address Voltage 


V||_j Program 


-1.2 




-0.6 


Vdc 




Logical "1 " 


V|H Verify 


-1.0 




-0.6 


Vdc 




Logical "0" 


V|L 


-5.2 




-4.2 


Vdc 




Maximum Time at Vqq = Vqqp 








1.0 


sec 




Output Programming Current 


'OP 


2.0 


2.5 


3.0 


mAdc 




Output Program Pulse Width 




0.5 




1.0 


ms 




Output Pulse Rise Time 








10 


MS 




Programming Pulse Delay ( 1 ) 














Following Vq^ change 


'd 


0.1 




1.0 


ms 




Between Output Pulses 


tdl 


0.01 




1.0 


ms 





NOTE 1 . Maximum is specified to minimize the amount of time Vqq is at +6 8 volts. 
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® 



MOTOROLA 



MCM10149/MCM10549 

256 X 4-BIT PROGRAMMABLE 
READ-ONLY MEMORY 



PIN ASSIGNMENT 



[2^ A1 
[3U2 
AO 

; 5 : A6 
,'6 1 A5 

a; 




L SUFFIX 

CERAMIC PACKAGE 
CASE 620 



VCC '16; 
DO 

D1 j14l 



CS '13J 
D2 [I2I 
D3 [1 l] 
A4 

A3j_9] 




F SUFFIX 

CERAMIC PACKAGE 
CASE 650 



The MCM 10 149/1 0549 is a 256 word X 4 bit 
field prograrTi mabie read only memory (PROM) 
Prior to programming, all stored bits are at logic 
1 (high) levels. The logic state of each bit 
can then be changed by on chip programming 
circuitry. The memory has a single negative 
logic chip enable. When the chip is disabled 
(CS high), all outputs are forced to a logic 
0 (low). 

• Typical Address Access Time of 20 ns 

• Typical Chip Select Access Time of 8.0 ns 

• 50 Input Pulldown Resistors 

on Al I I nputs 

• Power Dissipation (540 mW typ @ 25°C) 

Decreases with Increasing Temperature 



Input 
Decoder 



32 X 32 
Array aruj 
Associate) Drivers 



TIIIII I T J l 



Output 
Decoder 
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MCM10149/MCM 10549 
ELECTRICAL CHARACTERISTICS 



Characteristic 


Symbol 


-55°C 


0°C 


+ 25°C 


+ 75°C 


+125°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Dram Current 


"EE 




140 




135 




130 




125 




125 


nnAdc 


Input Current High 


l.nH 




450 




265 




265 




265 




265 


juAdc 



55°C and +125°C test values apply to MClObxx devices only 



SWITCHING CHARACTERISTICS (Note 1) 







MCM10149 


MCM10549 










Ta = 0 to +75°C, 


Ta = -55 to +125°C, 










Vee = -5.2 Vdc • 5% 


Vee = -5.2 Vdc 5% 






Characteristics 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Conditions 


Read Mode 












ns 


Measured from 50% of 


Chip Select Access Tinne 


tACS 


2.0 


10 








input to 50% of output. 


Chip Select Recovery Time 


^RCS 


2.0 


10 








See Note 1 . 


Address Access Time 


^AA 


7.0 


25 










Rise and Fall Time 


tr. tf 


1 .5 


7.0 






ns 


Measured between 20% 
















and 80% points. 


Capacitance 












PF 


Measured with a pulse 


Input Capacitance 






5.0 




5.0 




technique. 


Output Capacitance 


^out 




8.0 




8.0 







NOTES: 1. Test circuit characteristics: Rj = 50 n. MCM10149; 100 Si, MCM10549. 



C|_ =s; 5.0 pF (including jig and stray capacitance) 
Delay should be derated 30 ps/pF for capacitive load up to 50 pF 

2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 

4. Vqp = Vqc = Gnd for normal operation. 
*To be determined; contact your Motorola representative for up-to-date information. 

PROGRAMMING THE MCM10149 t 

During programming of the MCM10149, input 
pins 7, 9, and 10 are addressed with standard 
MECL 10K logic levels. However, during program- 
ming Input pins 2, 3, 4, 5, and 6 are addressed 
with 0 V < V|H < + 0.25 V and V^^ < V|l < 
-3.0 V. It should be stressed that this deviation 
from standard input levels is required only during 
the programming mode. During normal operation, 
standard MECL 10,000 input levels must be used. 

With these requirements met, and with Vqp = 
Vcc = 0 V and V^e = - 5.2 V ± 5%, the address 
is set up. After a minimum of 100 ns delay, Vqp 
(pin 1) is ramped up to +12 V ± 0.5 V (total 
voltage V^p to V^g is now 17.2 V, +12 V - 
[-5.2 V]). The rise time of this Vqp voltage 
pulse should be in the 1-10 Ms range, while its 
pulse width (t^i) should be greater than 100 Ms 
but less than 1 ms. The Vqp supply current at + 1 2 
V will be approximately 525 mA while current 
drain from Vqq will be approximately 175 mA. A 
current limit should therefore be set on both of 
these supplies. The current limit on the Vqp 
supply should beset at 700 mA while the Vqq sup- 
ply should be limited to 250 mA. It should be 
noted that the V^^ supply must be capable of 
sinking the combined current of the Vqq and 
Vqp supplies while maintaining a voltage of 
-5.2 V ± 5%. 

•j* NOTE: For devices that program incorrectly, return serialized units with individual truth tables. 
Non compliance voids warranty. 



Coincident with, or at some delay after the 
Vqp pulse has reached its 100% level, the desired 
bit to be fused can be selected. This is done by 
taking the corresonding output pin to a voltage 
of + 2.85 V ± 5%. It is to be noted that only one bit 
is to be fused at a time. The other three unselected 
outputs should remain terminated through their 
50 ohm load resistor (100 ohm for MCM 10549) 
to -2.0 V. Current into the selected output is 
5 mA maximum. 

After the bit select pulse has been applied to 
the appropriate output, the fusing current is 
sourced out of the chip select pin 13. The 0% to 
100% rise time of this current pulse should be 
250 ns max. Its pulse width should be greater than 
100 MS. Pulse magnitude is 50 mA ±5.0 mA. The 
voltage clamp on this current source is to 
be -6.0 V. 

After the fusing current source has returned 
0 mA, the bit select pulse is returned to it initial 
level, i.e., the output is returned through its load 
to -2.0 V. Thereafter, Vqp is returned to 0 V. 
Strobing of the outputs to determine success in 
programming should occur no sooner than 
100 ns after Vqp has returned to 0 V. The re- 
maining bits are programmed in a similar fashion. 
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MCM10149/MCM10549 



PROGRAMMING SPECIFICATIONS 

The following timing diagranns and fusing 
information represent programming specifications 
for the MCM10149. 



Definitions and values of timing symbols are 
as follows. 



VgE - Pin 8 -5 2 V +5% 



Selected Output Open 
Pin (1 1 , 12, 14 or ICii 



'D1 — 



Chip Select Pin 1 3 0 mA- 



+ 12 V 
• 0 5 V 
- 0 V 



+ 2.85 V 
t 5% 



. 50 mA 
♦ 5mA 



^D3 h — 



The timing diagram is shown for programming 
one bit. Note that only one bit is blown at a time. 
All addressing must be done 100 ns prior to the 
beginning of the Vqp pulse, i.e., Vqp = 0 V. 
Likewise, strobing of the outputs to determine 
success in programming should occur no sooner 
than 100 ns after V^p returns to 0 V. 

Note that the fusing current is defined as 
a positive current out of the chip select, pin 13. 
A programming duty cycle of < 15% is to be 
observed. 



Symbol Definition Value 

tri Rise Time, > 1 jUS 

Programming Voltage 
tw1 Pulse Width, ^ 100 /us < 1ms 

Programming Voltage 
tpi Delay Time, > 0 

Programming Voltage 

Pulse to Bit 

Select Pulse 
^w2 Pulse Width, Bit Select > 100 /is 

tQ2 Delay Time, Bit Select > 0 

Pulse to Programming 

Voltage Pulse 
tQ3 Delay Time, Bit Select > A fis 

Pulse to Programming 

Current Pulse 
t,.3 Rise Time, Programming 250 ns max 

Current Pulse 
^w3 Pulse Width, > 100 /us 

Programming 

Current Pulse 
tD4 Delay Time, > ^ (is 

Programming Current 

Pulse to Bit 

Select Pulse 
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MCM10149/MCM10549 



MANUAL PROGRAMMING CIRCUIT 




51 il, 1/2 W 
+ 5 V O 



680 
5.2 V 
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Memory Boards 



5-1 



MOTOROLA 



IVIMS1102 



Advance Information 



ADD-ON MEMORY CARD FOR THE LSI-11 FAMILY 

The MMS1 102 is a dual height (5.187" x 8.94") add-on memory card for the LSI-1 1 family of computers. 
It is compatible with the LSI-1 1/2 and LSI-11 processors as well as the PDP 11V03 computer systems. It 
incorporates byte parity storage as well as generation and detection logic. 



Specification Highlights 

INTERFACE LSI-1 1, "Q" Bus-Plus. 

CAPACITY 8K words x 1 6 bits, 1 6K words x 1 6 bits, 32K words x 1 6 bits. 

PARITY Optional on-board storage, generation and detection logic for both upper and lower byte. 

Parity option does not degrade access times. 

SPEED The MMS1 1 02-3X has a read access time under 300 ns. Read access time is defined here 

as the time from receipt of SYNC H to the transmission of RPLY H, assuming that the 
SYNC H to DIN H time is no greater than 160 ns. 

ADDRESSING Switch-selectable, to start on any 4K word boundary between 0 and 128K. 

I/O PAGE USE Three switches allow any one of the lowest three kilowords of the I/O page to be used 
as Read/Write memory. 

BATTERY BACKUP Jumper selectable; allows the MMS1 102 to be operated from a separate uninterrupted 
power source (+5 BBU and +12 BBU). 

REFRESH Implemented internal to the MMS1 102 and totally transparent to the system. 
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MMS1102 



MMS1102-XX ORDERING INFORMATION 



Storage Capacity 


Part Number 


Part Number 


(With Parity and Controller) 


(No Parity) 


1 6 Kilobytes 


MMS1 102-31 PC 


MMS1 102-31 


32 Kilobytes 


MMS1102-32PC 


MMS1 102-32 


64 Kilobytes 


MMS1102-34PC 


MMS1 102-34 



MMS1102-3X - AC OPbRATING CHARACTERISTICS 





Read Access (ns) 


Write Access (ns) 


Typical 


Worst Case 


Typical 


Worst Case 


Access Time* 


250 


300 


125 


175 


Cycle Time** 


470 


500 


350 


400 


Refresh Latency*** 


175 


400 


175 


400 



*As measured from receipt of RSYNC H to transmission of TRPLY H. 
**This is the reciprocal of the maximum continuous transfer rate, assuming no refresh interference. 
***Occurs approximately once every 16 microseconds. 



MMS1102 POWER REQUIREMENTS 









Current Requirements (mA) 










Standby 


Active 




Nominal Voltage 


Min 


Max 


Typical 


Worst 
Case 


Typical 


Worst 
Case 


Input Pins 


+5 VDC (Total) 


4.75 


5.25 


725 
925* 


800 
1000* 


775 
1000* 


850 
1100* 


AA2, BA2 


+ 12 VDC 


11.40 


12.60 


100 


150 


250 


400 


AD2, BD2 


+5 VDC (BBU) 


4.75 


525 


400 


500 


450 


550 


AVI*' 


+ 12 VDC (BBU) 


11.40 


12.60 


100 


150 


250 


400 


AS1*** 



* Parity version only. 

**ln systems without battery backup this voltage is obtained from the regular +5 V rail via an on-board jumper. 
•••The +12 V supply requirement can be met via an on-board jumper from the regular +12 V rail. 



MMS1102 BACKPLANE CONNECTOR PIN ASSIGNMENT 



Row 


A 


8 


Side 


1 


2 


1 


2 


Pin 


















A 








+ 5 V 


BDCOK H 






+5 V 


B 

C 


BAD16 L^* 






GND 








GND 


D 


BAD17 L 






+ 12 V 








+ 12 V 


E 








BDOUT L 








BDAL 2 L 


F 








BRPLY L 








BDAL 3 L 


H 








BDIN L 








BDAL 4 L 


J 


GND 






BSYNC L 


GND 






BDAL 5 L 


K 








BWTBT L 








BDAL 6 L 


L 


}■ 








}• 






BDAL 7 L 


M 


GND 






BIAKI L I 


GND 






BDAL 8 L 


N 








BIAKO L f 








BDAL 9 L 


P 








BBS7 L 








BDAL 10 L 


R 


BREF L 






BDMGI L \ 








BDAL 1 1 L 


S 


+ 12 V BBU 






BDMGO L f 








BDAL 1 2 L 


T 


GND 








GND 






BDAL 13 L 


U 








BDAL 0 L 








BDAL 14 L 


V 


+ 5 V BBU 






BDAL 1 L 


+5 V 






BDAL 15 L 



•Must be hardwired on backplane or damage to MOS devices may result. 
••Or PRTYER or PRTYCK 
•••Hardwired on MMS1102 
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fM) MOTOROLA 



MMS1122 



Produict Preview 



ADD-IN MEMORY CARD FOR THE LSI-11 FAMILY 

The MMSl 122 is a dual height (5.19" x 8.94") add-on memorv card for the LSI 1 1 family of computers. It is compatible with 
LSI-11, LSI-11/2, and LSl-11/23 processors as well as PDP 11V03' computer systems It utilizes MCM4132L 32K RAM 
modules 



FEATURES 

• Capacity of 32K Words, Each 16-Bits Long 

• Effective Capacity is Switch Selectable at any IK Word Increment 

• Addressing is Switch Selectable to Start on Any IK Word Boundary 
From 0 to 127K 

• Read Access Time of 300 ns (max.) 

• Cycle Time 500 ns (max ) 

• Refresh Implemented Internal to the Card (Transparent to the 
System). On-Board Jumpers Permit Synchronization of Refresh if 
Desired. 

• Jumper Selectable Battery Backup Provisions Allow Use of Separate 
Power Source 

• LSI-11 (Q-Bus and Q-Bus Plus) Interface Compatible 



ORDERING INFORMATION 

MMSn22N3032 



Basic Pan 
Number 



No Parity 



Speed 
(300 ns Access) 



Size 
(32K Word) 



SIMILAR PRODUCTS 

Other Add-In memory cards for the LSI-11 family include the 
MMS1102 and MMS1132. 



Refresh and A0 A6 

Address 
Multiplexer 



Memory Array 



7^ 77 



User Option 
Switches/ 
Jumpers 



BREF-L (Optional) 



Memory Control 



12 V+ 5 V- 5 V 

JliUL 

-5 Volt 
Generator and 
Battery Backup 
Circuitry 



A 



77 



< CN 
CD y 



BREFL BDOUTL 
BRPLYL 
, BDINL 
Control/ BSYNCL 

IT. '^sT 

Buffers BDCOKH 



Multiplexed 
Address/ Data 
Buffers 



ENVIRONMENTAL RATINGS 



Rating 


Symbol 


Limit 


Units 


Operating Temperature 


Ta 


0 to -1-50 


°C 


Storage Temperature 


Tstg 


-40 to -t-80 


°C 


Relative Humidity (Without Condensation) 


RH 


5 to 90 


% 



'PDP is a trademark of Digital Equipment Corporation. 
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MMS1122 



PHYSICAL DIMENSIONS 



Dimension 


Millimeters 


Inches 


Width 


227.08 


8 94 


Height 


131 75 


5.19 


PC Board Thickness 


1.575 


0.062 


Clearance Required (Component Side)* 


0.826 


0.325 


Clearance Required (Solder Side)* 


1.524 


0.060 



* Measured from surface of PC Board. 



POWER REQUIREMENTS ( + 5 Volts) 



Mode 


Pin 


Current Required 


Units 


Typical 


Worst- Case 


Active 




0.775 


0.850 


Adc 


Standby 




0.725 


0.800 


Adc 


Battery Backup 


AVI 


0 400 


0.500 


Adc 


POWER REQUIREMENTS ( + 12 Volts) 


Mode 


Pin 


Current Required 


Units 


Typical 


Worst- Case 


Active 




0.250 


0,400 


Adc 


Standby 




0.100 


0.150 


Adc 


Battery Backup 


AS1 


0 100 


0.150 


Adc 



*AA2, BA2, BV1, AVI (Jumper option allows all + 5 V current to be supplied by AA2, BA2, and BV1 if battery backup operation is not re- 
quired). 



***AD2, BD2, AS! (Jumper option allows all -(- 12 V current to be supplied by AD2 and BD2 if battery backup operation is not required). 



AC OPERATING CHARACTERISTICS 



Characteristic 


Typical 


Worst- Case 


Unit 


Cycle Time - Read or Wnie 


500 


525 


ns 


Access Time • Read 
Write 


250 
125 


300 
175 


ns 



BACKPLANE CONNECTOR PIN ASSIGNMENT 



Pin 


Symbol 


Pin 


Symbol 


Pin 


Symbol 


Pin 


Symbol 


Pin 


Symbol 


AA2 


+ 5 V 


ALl 


(Note 1) 


AU2 


BDAL (0) 


BF1 


BDAL (21) 


BN2 


BDAL (9) 


AC1 


BDAL (16) 


AK2 


BWTBT L 


AVI 


+ 5 V BBU2 


BF2 


BDAL (3) 


BP2 


BDAL (10) 


AC2 


GND 


AMI 


GND 


AV2 


BDAL (1) 


BH2 


BDAL (4) 


BR2 


BDAL (11) 


AD1 


BDAL (17) 


AM2 


BIAKI L 


BA1 


BDCOK H 


BJ1 


GND 


BS2 


BDAL (12) 


AD2 


+ 12 V 


AN2 


BIAKO L 


BA2 


+ 5 V 


BJ2 


BDAL (5) 


BT1 


GND 


AE2 


BDOUT L 


AP2 


BBS7 L 


BC1 


BDAL (18) 


BK1 


(Note 3) 


BT2 


BDAL (3) 


AF2 


BRPLY L 


AR1 


BREF L 


BC2 


GND 


BL1 


(Note 3) 


BU2 


BDAL (14) 


AH2 


BDIN L 


AR2 


BDMGI L 


BD1 


BDAL (19) 


BK2 


BDAL (6) 


BV1 


-(-5 V 


AJ1 


GND 


AS2 


BDMGO L 


BD2 


-t- 12 V 


BL2 


BDAL (7) 


BV2 


BDAL (15) 


AJ2 


BSYNC L 


ASl 


+ 12 V BBU2 


BE1 


BDAL (20) 


BMl 


GND 


BV2 


BDAL (15) 


AK1 


(Note 1) 


ATI 


GND 


BE2 


BDAL (2) 


BM2 


BDAL (8) 



Notes: (1) AKl and ALl normally connected together at backplane. User jumper option allows negative 5 V supply to be connected through 
ALl if desired. 

(2) + 12 V BBU and + 5 V BBU may be driven by normal + 5 V and 12 V if desired. 

(3) User jumper options allow BK1 and BL1 to be used for synchronous refresh. 
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[M) MOTOROLA 



MMS1132 



Product Preview 



ADD-IN MEMORY CARD FOR THE LSI-11 FAMILY 

The MMS1132 is a dual height (5.19" x 8.94") add-on memory card for the LSI-11 family of computers. It is compatible with 
LSI-11, LSI-11/2, and LSI-11/23 processors as well as PDP-11 V03* computer systems It utilizes MCM6633L 32K RAM or 
MCM6665L 64K RAM chips. 



FEATURES 

• Capacity of up to128K Words, Each 16-Bits Long 
Without Parity, IB-Bits with Parity 

• Effective Capacity is Switch Selectable at any IK Word Increment 

• Addressing is Switch Selectable to Start on Any IK Word Boundary 
From 0 to 127K 

• Optional Parity and On-Board Parity Controller 

• Read Access Time of 300 ns (max.) 

• Cycle Time 500 ns (max.) 

• Refresh Implemented Internal to the Card (Transparent to the 
System). On-Board Jumpers Permit Synchronization of Refresh if 
Desired. 

• Single -i-5 V Power Supply 

• Jumper Selectable Battery Backup Provisions Allow Use of Separate 
Power Source 

• LSI-11 (Q-Bus and Q-Bus Plus) Interface Compatible 

ORDERING INFORMATION 

MMS1132 X 3 Z2Z1ZQ 



Basic Part 
Number 



X 


Option 


p 


Parity 


N 


No Paritv 



Z2 


Zl 


zo 


Capacity 


0 


3 


2 


32K Words 


0 


6 


4 


64K Words 


1 


2 


8 


128K Words 



Refresh and A0-A7 

Address ^ 
Multiplexer 



Memory Array 



7i 7> 



User Option 
Switches/ 
Jumpers 



BREFL (Optional) 



Memory Control 



A 

CD y 



Control/ 

Status 

Buffers 



BDOUTL 

BRPLYL 

BDINL 

BSYNCL 

BWTBL 

BBS7L 

BDCOKH 



Multiplexed 
Address/ Data 
Buffers 



Speed 
(300 ns Access) 
Note: K= 1024, Word = 16 Bits W/0, 18 Bits With Parity 



SIMILAR PRODUCTS 

Other Add-In memory cards for the LSI-11 family include the 
MMS1102 and MMS1122. 



ENVIRONMENTAL RATINGS 



Rating 


Symbol 


Limit 


Units 


Operating Temperature 


Ta 




°C 


Storage Temperature 


^stg 


-40 to -t-SO 


°c 


Relative Humidity (Without Condensation) 


RH 


5 to 90 


% 



'PDP is a trademark of Digital Equipment Corporation. 
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MMS1132 



PHYSICAL DIMENSIONS 



Dimension 


Millimeters 


Inches 


Width 


227.08 


8.94 


Height 






131.75 


5 19 


PC Board Thickness 






1.575 


0.062 


Clearance Required (Connponent Side)* 






0.826 


0.325 


Clearance Required (Solder Side)* 






1.524 


0 060 



'Measured frorr, surface of PC Board 



POWER REQUIREMENTS ( ^ 5 V Only Requ.ied) 



Mode 


Pins 


Total Required Current 


Units 


32K Word Capacity 


64 or 128K Word Capacity 


Typical 


Worst-Case 


Typical 


Worst- Case 


Active 


AA2, BA2, BV1. AVI" 


1.375 


1.80 


1.50 


1.95 


Adc 


Standby 


AA2, BA2. BV1, AVT* 


0 965 


1.15 


1.05 


1 25 


Adc 


Battery Backup 


AVI 


0 640 


0.86 


0.70 


0.93 


Adc 



••Jumper option allows all current to be supplied by AA2, BA2, and BV1 if battery backup operation is not required. 



AC OPERATING CHARACTERISTICS 



Characteristic 


Typical 


Worst- Case 


Units 


Cycle Time - Read 




470 


500 


ns 


Write 




350 


400 


Access Time - Read 




250 


300 


ns 


Write 




125 


175 



BACKPLANE CONNECTOR PIN ASSIGNMENT 



Pin 


Symbol 


Pin 


Symbol 


P'in 


Symbol 


Pin 


Symbol 


Pin 


Symbol 


AA2 


+ 5 V 


AL1 


(Note 1) 


AU2 


BDAL (0) 


BF1 


BDAL (21) 


BN2 


BDAL (9) 


ACl 


BDAL (16) 


AK2 


BWTBT L 


AVI 


+ 5 V BBU2 


BF2 


BDAL (3) 


BP2 


BDAL (10) 


AC2 


GND 


AMI 


GND 


AV2 


BDAL (1) 


BH2 


BDAL (4) 


BR2 


BDAL (11) 


AD1 


BDAL (17) 


AM2 


BIAKI L 


BA1 


BDCOK H 


BJ1 


GND 


BS2 


BDAL (12) 


AD2 


-^ 12 V 


AN2 


BIAKO L 


BA2 


+ 5 V 


BJ2 


BDAL (5) 


BT1 


GND 


AE2 


BDOUT L 


AP2 


BBS7 L 


BC1 


BDAL (18) 


BK1 


(Note 3) 


BT2 


BDAL (31 


AF2 


BRPLY L 


AR1 


BREF L 


BC2 


GND 


BL1 


(Note 3) 


BU2 


BDAL (14) 


AH2 


BDIN L 


AR2 


BDMGI L 


BD1 


BDAL (19) 


BK2 


BDAL (6) 


BVl 


+ 5 V 


AJ1 


GND 


AS2 


BDMGO L 


BD2 


+ 12 V 


BL2 


BDAL (7) 


BV2 


BDAL (15) 


AJ2 


BSYNC L 


AS1 


+ 12 V BBU2 


BE1 


BDAL (20) 


BM1 


GND 


BV2 


BDAL (15) 


AK1 


(Note 1) 


ATI 


GND 


BE2 


BDAL (2) 


BM2 


BDAL (8) 



Notes: (1) +5 V BBU may be driven by normal + 5 V if desired 



(2) User jumper options allow BK1 and BL1 to be used for synchronous refresh 
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[M) MOTOROLA 



MMS1117 



Advance Information 



PDP-11* UNIBUS* COMPATIBLE RANDOM ACCESS MEMORIES, UP TO 128 KILOBYTES OF 
STORAGE CAPACITY PLUS OPTIONAL PARITY CONTROLLER ON A SINGLE CARD 

The MMS11 17 family of memory systems offers owners of PCP-11 * computers an opportunity to easily add 
storage capacity and parity features to their system. Each member of the family is contained on a single plug- 
in circuit card that interfaces mechanically and electrically with the following models of UNIBUS* PDP-11 * 
processors: 11/04, 11/05, 11/10, 11/34, 11/35. 11/40, 11/45, 11/50. 11/55. and 11/60. It plugs into a single hex 
SPG slot in any of the following backplanes: DD11-B, DD11-C. DD11-D and DD11-P. 

The MMS1117 can provide up to 128K 8-bit bytes of main memory on a single module. Quick address 
select changes are possible via onboard switches. In addition, 1 or 2 kilowords of I/O page can selectively be 
made available for random access storage. Optional parity as well as full parity generation, detection, and 
exception control circuits can be provided on the same card with the memory. No additional bus loading is 
imposed on the system by the addition of the fully compatible parity controller option. 




MMS1117 FEATURES 

• High Density 

• Low Cost 

• Fast Access and Cycle Times 

• Low Power 



• Fully UNIBUS Compatible 

• Hiqh Reliability 

• One UNIBUS Load 



'TrarJemark of Diqital Equipment Corporatic 
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MMS1117 



MMS11 17 OPTION DESIGNATOR SUFFIX 



Typical Read 
Access Time 


Parity Options 


Total Storage Capacity (in Kilobytes) 


32K 


64K 


96K 


128K 


290 ns 


Pai ity + Controller 


■32-PC 


-34-PC 


36-PC 


-38-PC 






Parity Data Only 


-32-P 


-34-P 


-36-P 


-38 P 






No Parity 


.12 


-34 


36 


38 




360 ns 


Parity + Controller 


-42PC 


-44-PC 


-46 -PC 


-48 -PC 






Parity Data Only 


^2-P 


-44P 


-46 -P 


-48-P 






No Parity 


^2 


-44 


-46 


-48 




390 ns 


Parity + Controller 


-52-PC 


-54-PC 


-56-PC 


-58-PC 






Parity Data Only 


-52-P 


■54-P 


-56-P 


-58-P 






No Parity 


-52 


-54 


■56 


-58 





ACCESS AND CYCLE TIMES 



Option Designator 
Suffix 


Write 


Read 


Cycle 


Typical 


Worst Case 


Typical 


Worst Case 


Typical 


Worst Case 


■3X 


105 


125 


290 


315 


375 


390 


4X 


115 


135 


360 


390 


480 


500 


-5X 


115 


135 


390 


420 


560 


585 


MMSm? POWER REQUIREMENTS 


Nominal Voltage 


Voltage Tolerance 


Current Requirements 


Input Pins 


Standby -Typ/WC 
(Amps) 


Active-Typ/WC 
(Amps) 


Min 


Max 


■^5 Vdc 


4.75 


5.25 


2.0/2.5 


2.0/2.5 


DA2, EA2, FA2 


-H5 Vdc 


15 


20 


0.15/0.20 


0.35/0.70 


AVI, AR1, CE1, CU1 


-15 Vdc 


-7.0 


-20 


0.015/0.030 


0.015/0.030 


FB2 



MMS1117 BACK PLANE CONNECTOR PIN ASSIGNMENT 



Row 
Side 


A 


D 


C 


D 


E 


F 


1 


2 


1 


2 


1 


2 


1 


2 


1 


2 


1 


2 


Pin A 
















-I-5 V 




+ 5 V 




+ 5 V 


Pin B 
























-15V 


Pin C 




Gnd 




Gnd 


PA 


Gnd 




Gnd 


A12 


Gnd 




Gnd 


Pin D 






+ 5BB 






D15 






A17 


A15 






Pin E 






•SSyn 


•PA DE 




D14 






MSyn 


A16 






Pin F 












□ 13 






A02 


CI 






Pin H 










D11 


D12 






A01 


AOO 






Pin J 












D10 






SSyn 


CO 






Pin K 












D09 








A14 


A13 






Pin L 












□08 


Init 






A1 1 








Pin M 












DO 7 
















Pin N 


•PI 








DCLO 


D04 










AOS 






Pin P 


•PO 










D05 








A10 


A07 






Pin R 












□01 








A09 








Pin S 










PB 


□00 














Pin T 


Gnd 




Gnd 




Gnd 


□03 


Gnd 




Gnd 




Gnd 




Pin U 










•••Vdd 


D02 






A06 


A04 






Pin V 


*"Vdd 










□06 






A05 


A03 







•Options for use with External Parity Controller 
"Grant Continuity Jumpers 

Vqd any voltage between 15 Vdc and + 20 Vdc on any one of the four listed pins 
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^ MOTOROLA 




MMS1119 



Advance Information 



PDP-11» MODIFIED UNIBUS'/EXTENDED UNIBUS COMPATIBLE MEMORY SYSTEM 



• Uses 16K or 64K Dynamic RAM Chips 

• Available in 64K, 96K, 128K, 256K, and 51 2K Word Capacities 

• Read Access Time Typically 300 ns (Measured Inside Buffers) 

• Cycle Times as Low as 390 ns Typical 

• Two Speed Options Available 

• Worst-Case AC Limits Specified at Card Edge 

• On-Board Parity and Parity Controller Standard 

• Also Available Without Parity 

• Starting Address Configurable at Any 4K Boundary 

• Optional Selection of I/O Page Size; 2K, 4K, or 8K Words 

• Automatic Internal Refresh 

• Provisions for External Refresh Control 

• Battery Backup Capability Standard 

• Single 5-Volt Power Supply Required for 256K and 51 2K Word 
Versions 





ORDERING INFORMATION 



MMSIII9XYZ2Z1Z0 



Basic Product 
Designation 



X 


Option 


p 


Parity + Controller 


N 


No Parity" 



y 


Read Access 


3 


300 ns (Typ) 


4 


350 ns (Typ) 



Z2 


Zl 


zo 


Capacity 


0 


6 


4 


64K Words 


0 


9 


6 


96K Words 


1 


2 


8 


128K Words 


2 


5 


6 


256K Words 


5 


1 


2 


51 2K Words 



'Available on special order 



NOTE: K = 1024, Word = 16 Bits W/0, 18 Bits With Parity 



•PDP-n and UNIBUS are trademarks of Digital Equipment Corporation 
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ABSOLUTE MAXIMUM RATINGS 



Rating 


Symbol 


Limit 


UniU 


Mm 


Max 


Supply Voltage (Relative to Ground) 


Vdd 


-0.3 


20.0 


Vdc 


vcc 


-0.3 


7.0 


vbb 


-20.0 


+ 0.3 


Input Voltage (Any input relative to Ground) 


Vin 


-0.7 


+ 5.5 


Vdc 



NOTES: 1. Permanent damage may occur if Absolute Maximum Ratings are exceeded. Functional operation shall be restricted to Recom- 
mended Operating Conditions. 

2. Permanent damage may also occur if Vqd 's applied for more than one second while Vbb 'S outside its Recommended Operating 
Range. 

ENVIRONMENTAL RATINGS 



Rating 


Symbol 


Limit 


Units 


Operating Temperature 


ta 


0 to +70 


°c 


Storage Temperature 


'''stg 


-40 to +85 


"C 


Relative Humidity (Without Condensation) 


RH 


0 to 90 


% 


RECOMMENDED DC OPERATION CONDITIONS 


Parameter 


Symbol 


Limit 


Units 


Note 


Min 


Max 


Supply Voltage -Nominal + 15 V or nominal + 12 V, pin AR1 

-Nominal +5 V, pins AA2, BA2, CA2 

-Nominal +5V BBU, pin BD1 

-Nominal - 15 V or nominal - 12 V, pin AS1 


Vdd 


14.50 


16.50 


Vdc 


1. 3 


11.40 


12.60 


Vcc 


4.75 


5.25 




2 


Vcc/BBU 


4.75 


5.25 




3 


Vbb 


-7.00 


-20.00 




3, 4 



NOTES: 1. + 15 V or + 12 V is jumper selectable on all modules populated with 16K RAMs. 

2. Pins AA2, BA2, and CA2 are connected together on the MMS1 1 19. 

3. These voltages must be present on cards populated with 16K RAMs if Battery Backup is required. Only Vcc/BBU need be 
present for cards populated with 32K or 64K RAMs. 

4. Vdd 3ficl Vbb not required for cards populated with 32K or 64K RAMs. 



DC OPERATING CHARACTERISTICS (0°C<Ta<70°C) 



Characteristic 


Capacity 
(K Words) 


Mode 


Symbol 


Limit 


Units 


Notes 


Min 


Typ 


Max 


Supply Current - Nominal + 15 V or + 12 V Supply 


64, 96, 128 


Active 


idd 




0.25 


0.50 


Adc 


1, 2 


64, 96, 128 


Standby 


idd 




0.16 


0.30 


Adc 


1. 2 


Supply Current - Nominal + 5 V Supply and +5 V BBU 


64, 96, 128 


Active/ Standby 


idd 




3.30 


3.90 


Adc 


1, 2 


Supply Current - Nominal + 5 V BBU 


64, 96, 128 


BBU 


ICC 




1.10 


1.30 


Adc 


1 


Supply Current - Nominal +5 V Supply and +5 V BBU 


256 


Active/ Standby 


ICC 




3.30 


4.60 


Adc 


1 


Supply Current - Nominal +5 V BBU 


256 


BBU 


ICC 




1.00 


1.50 


Adc 


1 


Supply Current - Nominal +5 V Supply and + 5 V BBU 


512 


Active/ Standby 


ICC 




3.80 


5.1 


Adc 


1 


Supply Current - Nominal + 15 V BBU 


512 


BBU 


ICC 




1.50 


2.00 


Adc 


1 


Supply Current - Nominal - 15 V or - 12 V Supply 


64, 96, 128 


All 


IBB 




12 


20 


mAdc 


1, 2 


Logic "1" Input Current - Any Input, V|h = 2.4 Vdc 


Any 


All 


l|H 




15 


50 


fiMc 


3 


Logic "0" Input Current - Any Input, V|l = 0.4 Vdc 


Any 


All 


l|L 




-1.0 


-50 


/lAdc 


3 


Logic "1" Leakage Current - Any Output, 
V Bus = 4.0 Vdc 


Any 


All 


VOH 




20 


100 


/tAdc 


3 


Logic "0" Output Voltage - Any Output, loL=50 mAdc 


Any 


All 


VOL 




0.40 


0.70 


Vdc 


3 


Input Threshold Voltage - Any Input - 
High Logic State 






V|LH 


1.80 


2.25 


2.50 


Vdc 




Input Threshold Voltage - Any Input - 
Low Logic State 






V|HL 


1.05 


1.30 


1.55 


Vdc 





NOTES: 1. Active Mode = Memory accesses at maximum continuous rates; Standby Mode = Internal Refresh Cycles only; Battery Backup 
(BBU) = Standby Mode with -^ 5 V applied only through Pin BD1 . 

2. + 15/ + 12 V and - 15/ - 12 V supplies not required for products populated with 64K RAMs. 

3. Negative sign = Current out of pin. Min/Max Limits refer to absolute values of current. 
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AC OPERATING CONDITIONS 



Parameter 


Symbol 


Limit 


Unit 


Note 


Min 


Max 


Address Hold Time - MSYNi to A <0:21> Invalid 


tAH 


25 




ns 


1 


Address Setup Time - A <0:21> Valid to MSYNi 


tAS 


75 




ns 


1 


Processor Handshake Time - SSYNi to MSYNt 


tPH 




0 


ns 


1, 2 


Data Hold Time (Write Cycle/DATO) - MSYN* to D <0;15> Invalid 


tQHW 


40 




ns 


1 


Data Setup Time (Write Cycle/DATO) - D <0:15> Valid to MSYNi 


tQSW 


15 




ns 


1 



NOTES: 1 . All timing is referenced at card edge. Operation is assumed to be in a properly terminated backplane, with memory not busy and no 
refresh arbitration. 
2. Assumes handshaking occurs immediately. 

AC OPERATING CHARACTERISTICS (0°CsTAi70°C) 



Characteristics 


Symbol 


MMS1119X3XXX 


MMS1119X4XXX 


Unit 


Note 


Min 


Typ 


Max 


Min 


Typ 


Max 


Cycle Time - Read (DATI) Cycle 


tRCYC 


390 


360 




440 


425 




ns 


1 


Read Access Time - MSYNi to SSYNi 


tRACC 




330 


360 




380 


430 


ns 


1 


Data Hold Time - Read (DATI) 
Cycle MSYNI to Data Invalid 


tDH 


70 






70 






ns 


1 


Data Setup Time - Read (DATI) 
Cycle D<0:15> Valid to SSYNi 


tDS 


0 






0 






ns 


1 


Memory Handshake Time - Read (DATI) 
or Write (DATO) Cycle - 
MSYNt to SSYNi 


tMH 






75 






75 


ns 


1 


Write Access Time - MSYNi to SSYNi 


tWACC 




125 


165 




125 


165 


ns 


1 


Cycle Time - Write (DATO) Cycle 


tWCYC 


340 






440 






ns 


1 



NOTES: 1 . All timing is referenced at card edge. Operation is assumed to be in a properly terminated backplane, with memory not busy and no 
refresh arbitration. 



2. Assumes handshaking occurs immediately. 



WRITE CYCLE TIMING 



Has- 

<0:21> iZZ^tZ 



Bus A 

Bus D <0:16> L 
Bus MSYN L 
Bus SSYN L 



tDS 



-tWACC- 



-tAH-H 

zzikz 



///////, 



H-tMH 



Bus A 



Has- 

<0:21> l TZX 



Bus C <0:1> lYZXl 
Bus MSYN L 
Bus SSYN L 
Bus D <0:15> L 



twCYC 

READ CYCLE TIMING 

-tRACC 



xzzzzzzzzzzzz zzzx 



tAH 

KZ 



zxzzzz 



z^zzzz 
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TIMING 

The MMS1119 is fully compatible with the PDP-11 
Modified and Extended UNIBUS protocol and timing. Limits 
are specified in the AC Conditions/ Characteristics Tables in 
conjunction with the DATI/DATO waveforms. 



REFRESH 

The storage cells in the MMS1119 are implemented with 
dynamic MOS RAM's. The charge stored in the cells must be 
refreshed every 2 milliseconds, requiring a single refresh cy- 
cle to be initiated approximately once every 16 M Seconds. 
The latency induced to bus cycles concurrent with refresh 
cycles is no greater than the specified minimum cycle time 
for the MMS1119 version chosen. 

The MMS1119 contains circuitry to automatically refresh 
the memory cells. An option is also provided to allow the 
User to control the refresh externally. In this case, the 
Refresh Latency will be no greater than the refresh cycle time 
defined by the external circuitry. Note that any external 
refresh circuitry must conform to the requirements previous- 
ly mentioned, i.e., each cell refreshed at a 2 millisecond rate 
and a refresh cycle time not less than the minimum Read Cy- 
cle time. 



AVAILABLE OPTIONS 

The MMS1119 features a variety of options, allowing its 
configuration into a wide range of applications. Several of 
these options are installed at the factory, with> most of these 
specified by the part number as shown in the "Ordering In- 
formation" on Page 1 . Others are chosen by the User prior to 
installation of the product. 



MEMORY CAPACITY 

The MMS1119 utilizes either 16K or 64K RAM com- 
ponents to allow optional storage capacities of 64K, 96K, 
128K, 256K, or 512K Words. As noted on Page 1 (Ordering 
Information), the last three digits of the full part number 
identifies the total memory capacity in K Words. 



BUS INTERFACE 

The MMS1119 is provided with a switch to select the type 
of Bus to be used. With this switch closed, the interface is to 
an Extended UNIBUS backplane (22 bit address). The 
memory operates with a Modified UNIBUS system (18 bit 
address) with this switch open. 

STARTING ADDRESS 

The M MS1 119 utilizes a set of switches to allow the start- 
ing address to be selected at any 4K boundary. This feature 
is available regardless of the Bus Interface or Memory 
Capacity option chosen. In cases where the sum of the start- 
ing address and the memory capacity exceeds the host 
machine addressing capability, the capability is automatically 
reduced. (No wraparound to starting address locations oc- 
curs.) 

I/O PAGE SIZE 

When the MMS1119 is located in high memory, the User 
may select part of the I/O page as Read/Write memory. This 
is implemented via three switches, resulting in optional I/O 
page sizes of 2K, 4K, or 8K words. 

PARITY OPTIONS 

The MMS1119PXXXX contains parity control circuitry 
which is fully compatible with the DEC parity module. This 
circuitry does not degrade access or cycle times, and the 
Parity Control Status Register (CSR) address can be switch 
selected to any standard pre-assigned bus address. (7721008 
thru 7721368 for Modified UNIBUS, 17721008 thru 17721368 
for Extended UNIBUS. In any case, the CSR occupies a 
single two-byte address space). The on-board parity circuitry 
does not impose any additional bus loading on the system. 

The MMS1119PXXXX can also be used in systems which 
utilize the DEC Parity Module. The User selects this mode of 
operation by opening a switch (provided on the MMS1119P) 
prior to installation of the memory. The parity generation and 
detection circuitry of the MMS1119P is fully compatible with 
the DEC Parity Module. 

The MMS1119NXXXX version is available for those 
systems not requiring parity. This product is supplied as a 
16-bit word memory with the Internal/ External Parity Control 
switch open (External). 



I/O SIGNAL DESCRIPTION 



Signal 


Type 


Description 


A<0:21> 


Input 


Address lines to select nnemory locations. AO selects byte in DATOB 


D<0:15> 


Bidir. 


Data lines used to communicate with Master 


C<0:1> 


Input 


Control lines to specify type of cycle 


MSYN 


Input 


Timing control from Master. Used to start cycle 


SSYN 


Output 


Timing control used to notify Master that cycle is complete 


INIT 


Input 


System Reset 


DCLO 


Input 


Power monitoring 


PB 


Output 


Signal to Master that parity error has occurred 


P<0:1> 


Bidir. 


Data Parity Bits 


PAR DEI 


Input 


Indicates external parity module is in use 


INT SSYN 


Output 


Slave Sync used with external parity module only 



NOTE: All signals are low assertion level. 
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MOTGRGLA 



MMS1128 



Advance Information 



•PDP-11 MODIFIED UNIBUS* COMPATIBLE MEMORY SYSTEM 



Uses 16K, 32K, or 64K Dynamic RAM Chips 

Available in 32K, 48K, 64K, 96K, and 128K Word 

Capacities 

Read Access Time Typically 300 ns (Measured Inside 
Buffers) 

Cycle Times as Low as 460 ns Typical 

Two Speed Options Available 

Worst-Case AC Limits Specified at Card Edge 

On-Board Parity and Parity Controller Standard 

Also Available Without Parity 

Starting Address Configurable at any 4K Boundary 

Automatic Internal Refresh 

Provisions for External Refresh Control 

Battery Backup Capability Standard 

Single 5-Volt Power Supply Required for 64K, 96K, 128K, 

Word Versions 





ORDERING INFORMATION 



M M S 1 1 2 8 X Y 12 Zi Zq 







X 


Option 


Basic Product 


P 


Parity + Controller 


Designation 


N 


No Parity** 



Y 


head Access 


3 


300 ns (typ) 


4 


350 ns (typ) 



Z2 






Capacity 


0 


3 


2 


32 K Words 


0 


4 


8 


48 K Words 


0 


6 


4 


64 K Words 


0 


9 


6 


96 K Words 


1 


2 


8 


128 K Words 



'Available on special order 



NOTE: K = 1024, Word = 16 Bits W/0, 18 Bits With Parity 
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I/O SIGNAL DESCRIPTION 



Signal 


Type 


Description 


A <0:17> 


Input 


Address lines to select mennory locations AO selects byte m DATOB. 


D <0:15> 


Bidirectional 


Data lines used to communicate with Master 


C <0:1> 


Input 


Control lines to specify type of cycle. 


MSYN 


Input 


Timing control from Master. Used to start cycle. 


SSYN 


Output 


Timing control used to notify Master that cycle is complete. 


INIT 


Input 


System Reset 


DCLO 


Input 


Power monitoring. 


PB 


Output 


Signal to Master that parity error has occurred. 


P <0:1> 


Bidirectional 


Data Parity Bits. 


PAR DET 


Input 


Indicates extend parity module in use. 


INT SSYN 


Output 


Slave Sync used with external parity module only. 



NOTE: All signals are low assertion level. 



ABSOLUTE MAXIMUM RATINGS 



Rating 


Symbol 


Limit 


Units 


Min 


Max 


Supply Voltage (Relative to Ground) 


vdd 


-0.3 


20.0 


Vdc 


vcc 


-0.3 


7.0 


vbb 


-20.0 


0.3 


Input Voltage (Any input relative to GND) 


V,n 


-0.7 


5.5 


Vdc 



NOTES: 1. Permanent damage may occur if Absolute Maximum Ratings are exceeded. Functional operation shall be restricted to 
Recommended Operating Conditions. 
2. Permanent damage may also occur if Vqq 's applied for more than one second while VgB is outside its Recommended Operating 
Range. 



ENVIRONMENTAL RATINGS 



Rating 


Symbol 


Limit 


Units 


Operating Temperature 


Ta 


0 to 55 


°c 


Storage Temperature 


"''stg 


- 40 to +85 


°C 


Relative Humidity (Without Condensation) 


RH 


0 to 90 


% 


RECOMMENDED DC OPERATION CONDITIONS 


Parameter 


Symbol 


Limit 


Units 


Note 


Min 


Max 


Supply Voltage 

- Nominal + 15 V or nominal + 12 V, pin AR1 

- Nominal +5 V, pins AA2, BA2, CA2 

- Nominal +5 V BBU, pin BD1 

- Nominal - 15 V or nominal - 12 V, pin ASl 


Vdd 


14.50 
11.40 


16.50 
12.60 


Vdc 


1, 3 


Vcc 


4.75 


5.25 


2 


Vcc/BBU 


4.75 


5.25 


3 


Vbb 


-7.00 


-20.00 


3. 4 



NOTES: 1. + 15 V or + 12 V is jumper selectable on all modules populated with 16K RAMs. 

2. Pins AA2, BA2, and CA2 are connected together on the MMS1128. 

3. These voltages must be present on cards populated with 16K RAMs if Battery Back Up is required. Only Vqc/BBU need be 



present for cards populated with 32K or 64K RAMs. 
4. Vdd and Vqb not required for cards populated with 32K or 64K RAMs. 
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WRITE CYCLE TIMING (DATO) 



Bu8A<0:17>L ' / / /) (^ 



Bus C <0:1> L 



•tAS- 



Bus D <0:15> L 



Bos MSYN L 



Bus SSYN L 



READ CYCLE TIMING (DATI) 



Bus A <0:17> L ^//) ^ 
BusO <0:1> L V/^ f 



-tAS- 



tDS 



Bus SSYN L 



Bus D <0:15> L - 



• tWACC - 



tRACC- 



■ tAH 



yj//////////) ^ 



1//////////) C 



■ tDH 



tpH 



■ tWCYC- 



tDS-^ 



:(//////// )c: 



■ tMH- 



— i- 
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DC OPERATING CHARACTERISTICS 10° < Ta < 55°CI 



Characteristic 


Capacity 
(K Words) 


Mode 


Symbol 


Limit 


Units 


Notes 


Min 


Typ 


Max 


Supply Current 

- iMominai + lo v of + v ouppiy ddu 

- Nominal +5V Supply 

- Nominal +5 V BBU 

- Nominal + 5 V Supply 

- Nominal +5 V BBU 

- Nominal - 15 V or - 12 V Supply BBU 


32, 48 


Active 


•dd 




0.25 


0.50 


Adc 


1, 2 


32, 48 


Standby 


'dd 




0.16 


0.30 


32, 48 


Act/Stby 


'CC 




1.20 


1.50 


Adc 


1 


32, 48 


BBU 


•cc 




0.55 


0.80 


Adc 


1 


64, 96, 128 


Act/Stby 


•cc 




1.60 


2.25 


Adc 


1 


64 , 96, 128 


BBU 


'cc 




0.80 


1.15 


Adc 


1 


32, 48 


All 


■bb 




12 


20 


mAdc 


1, 2 


Logic "1" Input Current - Any Input, V|j^ = 4.0 Vdc 






'IH 




15 


50 




3 


Logic "0" Input Current - Any Input, Vn_ = 0.4 Vdc 






l|L 






- 1 6 


mAdc 


3 


Logic "1" Output Current - Any Output, 
V Bus = 4.0 Vdc 






VOH 




20 


100 


^Adc 


3 


Logic "0" Output Voltage - Any Output, 
IOL = 50 mAdc 






VOL 




0.4 


0 70 


Vdc 


3 


Input Threshold Voltage - Any Input - 
High Logic State 






ViLH 


1.80 


2.25 


2.50 


Vdc 




Input Threshold Voltage - Any Input - 
Low Logic State 






VlHL 


1.05 


1.30 


1.55 


Vdc 





NOTES: 1. Active Mode= Memory accesses at maximum continuous rates. Standby Mode= Internal Refresh Cycles only; Battery Back Up 
(BBU) = Standby Mode with + 5 V applied only through Pin BD1 . 

2. + 15 V/ + 12 V and - 15 V/ - 12 V supplies not required for products populated with 64K RAMs. 

3. Negative Sign = Current out of pin. Mm/Max Limits refer to absolute values of current. 



AC OPERATING CONDITIONS 



Parameter 


Symbol 


Limit 


Unit 


Note 


Min 


Max 


Address Hold Time - MSYN to A<0:17> Invalid 


^AH 


60 




ns 


1 


Address Setup Time - A <0:17> Valid to MSYN 


tAS 


75 




ns 


1 


Processor Handshake Time - SSYN to MSYN 


tPH 




0 


ns 


1, 2 


Data Hold Time (Write Cycle/DATO) - MSYN to D <0:15> invalid 


^DHW 


40 




ns 


1 


Data Setup Time (Wnte Cycle/DATO) - <0 15> Valid to MSYN 


^DSW 


15 




ns 


1 



NOTES: 1. All timing is referenced at card edge Operation is assumed to be m a properly terminated backplane, with memory not busy and 
no refresh arbitration. 
2. Assumes handshaking occurs immediately 



AC OPERATING CHARACTERISTICS (0°C < Ta < 70°C) 



Characteristics 


Symbol 


MMS1128X3XXX 


MMS1128X4XXX 


Unit 


Note 


Min 


Typ 


Max 


Min 


Typ 


Max 


Cycle Time - Read (DATI) Cycle 


tRCYC 




460 


515 




510 


565 


ns 


1 


Read Access Time - MSYN to SSYN 


tRACC 




330 


380 




380 


430 


ns 


1 


Data Hold Time - Read (DATI) Cycle MSYN to Data Invalid 


tDH 






70 






70 


ns 


1 


Data Setup Time - Read (DATI) 
Cycle D <0:15> Valid to SSYN 


tDS 


0 






0 






ns 


2 


Memory Handshake Time - Read (DATI) or 
Write (DATO) Cycle - MSYN to SSYN 


tMH 


25 




75 


25 




75 


ns 


1 


Write Access Time - MSYN to SSYN 


tWACC 




125 


165 




125 


165 


ns 


1 


Cycle Time - Write (DATO) Cycle 


tWCYC 




325 


340 




425 


440 


ns 


1 



NOTES: 1. All timing is referenced at card edge Operation is assumed to be in a properly terminated backplane, with memory not busy and 
no refresh arbitration 
2. Timing is referenced inside Bus Drivers. 
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TIMING 

The MMS1128 is fully compatible with the PDP-11 
Modified UNIBUS protocol and timing. Limits are specified 
in the A.C. Conditions/Characteristics Tables in conjunction 
with the DATI/DATO waveforms. 

REFRESH 

The storage cells in the MMS1128 are implemented with 
dynamic MOS RAM's. The charge stored in the cells must be 
refreshed every 2 milliseconds, requiring a single refresh cy- 
cle to be initiated approximately once every 16 milliseconds. 
The latency induced to bus cycles concurred with refresh 
cycles is no greater than the specified minimum cycle time 
for the MMS1128 version chosen. 

The MMS1128 contains circuitry to automatically refresh 
the memory cells. An option is also provided to allow the 
User to control the refresh externally. In this case, the 
Refresh Latency will be no greater than the refresh cycle time 
defined by the external circuitry. Note that any external 
refresh circuitry must conform to the requirements previous- 
ly mentioned, i.e., each cell refreshed at a 2 millisecond rate 
and a refresh cycle time not less than the minimum Read Cy- 
cle time. 

AVAILABLE OPTIONS 

The MMS1128 features a variety of options, allowing its 
configuration into a wide range of applications. Several of 
these options are installed at the factory, with most of these 
specified by the part number as shown in the "Ordering In- 
formation" on Page 1 . Others are chosen by the User prior to 
installation of the product. 

MEMORY CAPACITY 

The MMS1128 utilizes 16K, 32K, or64K RAM components 
to allow optional storage capacities of 32K, 48K, 64K, 96K, 
or 128K Words. As noted on Page 1 (Ordering Information), 



the last three digits of the full part number identifies the total 
memory capacity in K Words. 

STARTING ADDRESS 

The MMS1 128 utilizes a set of switches to allow the start- 
ing address to be selected at any 4K boundary. This feature 
is available regardless of the Memory Capacity option 
chosen. In cases where the sum of the starting address and 
the memory capacity exceeds the host machine addressing 
capability, the capability is automatically reduced. (No 
wraparound to starting address location occurs.) 

I/O PAGE SIZE 

When the MMS2118 is located in high memory, the User 
may select part of the I/O page as Read/Write memory. This 
IS implemented via three switches, resulting in optional I/O 
page sizes of 2K, 4K, or 8K words. 

PARITY OPTIONS 

The MMS2118PXXXX contains parity control circuitry 
which is fully compatible with the DEC parity module. This 
circuitry does. not degrade access or cycle times, and the 
Parity Control Status Register (CSR) address can be switch 
selected to any standard pre-assigned bus address. (7721(308 
through 7721368.) In any case, the CSR occupies a single 
two-byte address space. The on-board parity circuitry does 
not impose any additional bus loading on the system. 

The MMS1128PXXXX can also be used in systems which 
utilize the DEC Parity Module. The User selects this mode of 
operation by inserting a jumper prior to installation of the 
memory. The parity generation and detection circuitry of the 
MMS1128P is fully compatible with the DEC Parity Module. 

The MMS1128PXXXX version is available for those 
systems not requiring panty. This product is supplied as a 
16-bit word memory with the Internal/ External Parity Control 
switch open (External). 
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MMS1170 



Product Preview 



MEMORY ARRAY CARD FOR PDP*-11/70 



The MMS1170 is a dynamic memory array system 
specifically designed for use in PDP-11/70 minicomputers 
from Digital Equipment Corporation. The array has a capaci- 
ty of 64K double words (256K bytes) using 16K RAM chips. 
It is hardware and software compatible with the PDP- 11/70 
memory controller module and DEC diagnostics. 

The MMS1170 is designed to occupy a single hex slot of 
the DEC MK-11 Memory System chassis. It features an On 



Line/Off Line switch (with an LED indicator) to facilitate 
trouble-shooting. A separate LED indicates when battery 
backup voltage is available via the backplane connector. 

All RAMs used on the MMS1170 are socketed. Two spare 
16K X 1 RAMs are provided on the board. The product is ful- 
ly burned-in and covered by the Motorola Memory System 
One- Year Limited Warranty. 




ORDERING INFORMATION 



MMS1170 

Basic Part No ECC Speed Option Size (64 x 1024 Double Words) 



NOTE Double Word =32 Date and 7 ECC Bits 



*PDP IS a trademark of Digital Equipment Corporation 
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ENVIRONMENTAL RATINGS 



Rating 


Symbol 


Limit 


Units 


Operating Temperature 


Ta 


0 to +50 


°C 


Storage Temperature 


"''stg 


- 40 to +80 


°C 


Relative Humidity (Without Condensation) 


RH 


0 to 90 


% 



PHYSICAL DIMENSIONS 



Dimension 


Millimeters 


Inches 


Width 


39.85 


15.688 


Height 


22 225 


8.75 


PC Board Thickness 


0.142 


0.056 


Clearance Required (Component Side)* 


0.952 


0.375 


Clearance Required (Solder Side)* 


0.254 


0.10 



•Measured from surface of PC Board. 



POWER REQUIREMENTS 



Input Voltage 


Maximum Current Requirements 


Units 


Operating 


Standby 


Battery Backup 


+ 12 B 


1.5 


0.25 


0.25 


Adc 


+ 5 V 


0.4 


0.35 


0 


Adc 


-12 B 


0.04 


0.02 


0.02 


Adc 


+ 5 V B 


0.9 


0.8 


0.8 


Adc 


AC OPERATING CHARACTERISTICS 


Characteristic 


Nominal** 


Units 


Cycle Time - Read 
Write 


650 
680 


ns 


Access Time - Read 
Write 


320 
70 


ns 



"The actual response times are determined by DEC MK-11 Memory System Controller design. Nominal values shown are for reference only. 
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M) MOTOROLA 




MMS780 



Advance Information 



MEMORY ARRAY CARD FOR VAX-1 1/780* 

The MMS780 is a dynamic memory array system specifically designed for use in VAX-1 1/780 minicomputers 
from Digital Equipment Corporation. The array has a capacity of 32K words (256K Bytes) using 16K RAM chips. It 
is fully compatible with the VAX-1 1/780 memory controller module. 



ORDERING INFORMATION 

MMS780A E1032 

Tinz 



Basic Part No. 

ECC 
Speed Option 

Size (K Words) 

Note: K= 1024 

Word = 64 Data + 8 ECC Bits 



*VAX is a trademark of Digital Equipment Corporation. 
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ENVIRONMENTAL RATINGS 





Rating 


Symbol 


Limit 


Unit* 


Operating Temperature 




Ta 


0 to +55 




Storage Temperature 




''"stg 


-40 to +80 


«c 


Relative Humidity (Without Condensation) 




RH 


0 to 90 


% 



PHYSICAL DIMENSIONS 



Dimension 


MNIimetore 


Inchae 


Width 


39.85 


15.688 


Height 


30.48 


12.0 


PC Board Thickness 


0.142 


0.056 


Clearance Required (Component Side)* 


0.952 


0.375 


Clearance Required (Solder Side)* 


0.254 


0.10 



'Measured from surface of PC Board. 



POWER REQUIREMENTS 



Input Voltage 


Maximum Current Requirements 


Units 


Operating 


Standby 


Battery Backup 


+ 12 V 


1.5 


0.25 


0.25 


Adc 


+ 5 V 


0.7 


0.6 


0 


Adc 


-5 V 


0.04 


0.02 


0.02 


Adc 


+ 5 V Battery 


0.9 


0.8 


0.8 


Adc 


AC OPERATING CHARACTERISTICS 


Characteristic 


Nominar* 


Units 


Cycle Time - Read, Refresh, or Init. 

- Read/ Modify/ Write 


530 
1100 


ns 


Access Time - Read 
- Write 


250 
750 


ns 



**The actual response times are determined by VAX-1 1/780 Memory Subsystem Controller design. Nominal values shown are for reference 

only. 



OPERATING PRINCIPLES 

The MSM780 is based on 16K x 1 dynamic RAMs arranged 
in two banl<s, each containing 72 chips. The 72-bit word thus 
formed is subdivided into two 32-bit long words (Upper and 
Lower) and eight EGG bits. All memory array accesses cor- 
respond to a Read from, or write to, the selected 72-bit 
word. (All 8, 16, and 32 bit memory operations are 
transformed into 72 bit accesses by the memory controller.) 

The memory array selection is accomplished via address 
lines (ADR19:ADR16) and four select signals at the Memory 
Subsystem Backplane. This Backplane has 16 slots 
dedicated for memory array cards, with the select signals 
uniquely specified for each slot. This arrangement eliminates 
the need for special jumpers and address switches. The 
MMS780 is merely inserted in the next available backplane 
slot. A total of 4 Megabytes of memory can be accomodated 
by one Memory Subsystem. 



USAGE RECOMMENDATIONS 

The MMS780 is recommended for use with any 
VAX-11/780 memory subsystem set up for operation with 
the DEG M8210 array card. It is hardware and software com- 
patible with the VAX-11/780, including DEG diagnostics 
which allow failure isolation at the chip level. The MMS780 is 
also compatible with DEG battery backup provisions. 



INTERFACE 

The VAX-11/780 computer system is normally configured 
with either one or two memory subsystems, as shown in 
Figure 1. The normal interface signals utilized within each 
subsystem are depicted in Figure 2. The MMS780 Array 
Module functions in any slot of either subsystem, with no 
modifications required. 
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MMS780 



FIGURE 1 - NORMAL VAX-1 1/780 MEMORY CONFIGURATION 



VAX-1 1/780 
CPU 



Cache Memory 




(MMS780) 



r»- 1 I 

r*- 1 I I 

I i I 

o-^6 II 

^ Memory ' ' } I 
/I Array Cards ' | 

(MMS780) 



FIGURE 2 - MEMORY SUBSYSTEM INTERFACE 



Memory 
Controller 



Board Select Addr. < ADR19:ADR16> 



Extended Addr * <ADR15:ADR 



Base Chip Addr.* < ADR12:ADR01 > 



Control Signals" • (8) 



c 



ECC Bits <C07:C00> 



Data <UD31:UD00, LD31:LD00> 



Slot Select < SLOT03:SLOT00> 



Board Select Addr. < ADR19:ADR16> 



Extended Addresses* <ADR 



Base Chip Addresses < ADR12:ADR01 > 



Control Signals" (8) 



ECC Bits <C07:C00> 



Data <UD31:UD00. LD31:LD00> 



15:ADR13^ 

:> 



Memory 
Array 
(MMS780) 



•Extended Addresses are labeled ADR13, ADRCS, and ADREXT. During normal operation, they correspond to > ADR15:ADR13< . 
'Control signals are: Read, Column Address Strobe (CAS), Row Address Strobe (RAS), Multiplexer Control, Refresh Cycle, Bus Select, Bus Out- 
put Enable, and Initiate. 
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MGTGRGLA 



MMS8064(P) 
MMS8048(P) 
MMS8032(P) 
IVIMS8016(P) 



Advance Information 



SBC-COMPATIBLE MEMORY SYSTEMS 



The MMS80XX family of memory systems is designed 
for use with the Intel SBC 80 Series computers. System 
80 microcomputers, MDS systems, and the 16-bit SBC 
86/12. The modules employ 16K dynamic RAM's 
mounted on a single 6 3/4" X 12" PC board along with 
timing, control, and bus interface logic. Eight models are 
available, all having the same access and cycle times All 
electrical connections are made via two edge connectors 

• Pin, Function, and Form-Factor Compatible with 
MULTIBUS* Systems 

• Even/Odd Bank Address Allows 16-Bit or 8 Bit 
Operation 

• Addresses Selectable in Independent 8K Blocks 

• 20 Address Lmes — Operates in 1M Byte System 

• Handles Early or Late Inhibits 

• Operates in Delayed Write, Advance Write, and Read 
Modes 

• Battery Backup Capability through use of Memory 
Protect Signal on P2 Connector 

• On-Board Refresh Control Circuitry 

• Programmable Advanced Acknowledge (AACK/) 
Signal 

• On board Vbb Generation (-5 V) Allows Operation 
from 12 V, +5 V, and -12 V, -10 V, or -5 V Supplies 

• Cycle Times of 700 ns (Read, Delayed, Write) and 
1240 ns (Advanced Write) 

• Available in 16K, 32K, 48K, and 64K Byte 
Configurations 




ORDERING INFORMATION 



No Parity 


Parity 


Capacity 


MMS8064 


MMS8064P 


64K Bytes 


MMS8048 


MMS8048P 


48K Bytes 


MMS8032 


MMS8032P 


32K Bytes 


MMS8016 


MMS8016P 


16K Bytes 



PHYSICAL CHARACTERISTICS 



Characteristic 


Limit 


Width 


30 48 cm (12 00 inches) 


Depth 


17 15 cm (6 75 inches) 


Thickness 


1 27 cm (0 50 inches) 


Weight 


397 grams (14 0 ounces) 



•Trademark of Intel, Inc 
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AC OPERATING CONDITIONS 









Limit 






Parameter 




Symbol 


Min 


Max 


Units 


Notes 


Cycle Time 


Read or Delayed Write Cycle 
Advanced Write Cycle 


tCYC 
tCYC(A) 


700 
1 240 




ns 


1, 2, 3 


Address Setup Time 


Address Valid to MRDC/l or MWRC/i 


tAS 


50 




ns 




Address Hold Time 


MRDC/t or MWRC/f to Address Invalid 


tAH 


0 




ns 




Write Data Setup Time (Delayed Write) 


Data Valid to MWRC/l 


tDSW 


-100 




ns 




Write Data Delay Time 
(Advanced Write) 


MWRC/t to Data Invalid 


tDDAW 




500 


ns 


3 


Write Data Hold Time 


tOHW 


0 




ns 




Inhibit Setup Time 

INHI/ Valid to MRDC/l or MWRC/l 


Early Inhibit 
Late Inhibit Option Installed 


tisi 

tlS2 


10 

-50 




ns 




Inhibit Hold Time 


MRDC/l or MWRC/l to INHI Invalid 


tlH 


100 




ns 




Byte High Enable Setup Time 


BHEN/ Valid to MRDC/l or MWRC/l 


tes 


50 




ns 




Byte High Enable Hold Time 


MRDC/t or MWRC/i to BHEN/ Invalid 


tBH 


0 




ns 




Memory Protect Setup Time 


MPRO/1 to VCC < 4 75 Vdc 


tMPS 


15 




^s 




Memory Protect Hold Time 


Vcc ^ 4 75 Vdc to MPRO/t 


tMPH 


0 




ns 




Refresh Interval 


tRI 


12 7 


15 6 


ms 





NOTES: 1) Add Refresh Delay Time (Trd) to these parameters when Asynchronous Refresh occurs. 

2) Add 40 ns (Typ), 50 ns (Max) to these parameters if Late Inhibit Option is installed. 

3) Applicable only if Advanced Write Cycle option is installed 



AC OPERATING CHARACTERISTICS (QPC < Ta < 55°C) 









Limit 






Parameter 




Symbol 


Min 


Typ 


Max 


Units 


Notes 


Read Access Time 


MRDC/l to Data Valid 


tACC 




400 


450 


ns 


1, 3 


Read Data Setup Time 


Read Data Valid to XACK/1 


tDSR 


0 






ns 




Read Data Hold Time 


XACK/f to Data Invalid 


tDHR 


0 




65 


ns 




Advance Acknowledge 
Delay Time 


MRDC/l or MWTC/1 to AACK/1 


tAAK 








ns 


1, 4, 5 


Transfer Acknowledge 
Delay Time 


MRDC/l or MWTC/1 to XACK/1 


tACK 






50 


ns 


1, 2 


Acknowledge Turn-Off Time 


MRDC/t or MWTC/t to AACK/f or 
XACK/f 


tTO 


15 




55 


ns 




Parity Error Setup Time 


PAR ERR/ Valid to XACK/1 


tps 


0 






ns 




Parity Error Hold Time 


XACK/1 to PAR ERR/ Invalid 


tPH 


50 






ns 




Refresh Delay Time 


tDR 






550 


ns 





NOTES. 1) Add 40 ns (Typ), 50 ns (Max) to these parameters if Late Inhibit option is installed. 

2) Add 450 ns (Typ), 500 ns (Max) to xUese parameters for Advanced Write Cycle operations. 

3) Add Refresh Delay Time (tRo) to these parameters when Asynchronous Refresh occurs. 

4) See Advance Acknowledge options table for Delay Time 

5) Advance Acknowledge is delayed until Transfer Acknowledge Time if Asynchronous Refresh occurs 



ADVANCE ACKNOWLEDGE OPTIONS 



The MMS8060 Series can be programmed to 
provide an ADV ACK Delay (tAAK) of 100 io 
450 ns. Available options are as noted in table 
at right. Selection is made via installation of a 
single jumper between two terminals of a 16 
pin DIP socket (Jumper between pins 8 & 9 - 
100 ns Typ, between 1 & 16 - 150 ns, etc ) 


Limit 


Option Selected 


Units 


8 9 1-16 7-10 2-1B 3 14 5 12 4-13 6-11 


Mm 


70 120 165 215 260 310 360 400 


ns 


Typ 


100 150 200 250 300 350 400 450 


ns 


Max 


125 175 230 285 335 400 450 500 


ns 
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ABSOLUTE MAXIMUM RATINGS 



Rating 


Limit 


Symbol 


Min 


Max 


Units 


Power Supply Voltage Nominal +5 Vdc 
(Measured at Connector 

PI or P2 With Respect Nominal +12 Vdc 
to GND) 

Nominal -5 Vdc (Negative voltage regulator disabled) 
Nominal -10 Vdc or -12 Vdc (Negative voltage regulator enabled) 


vcc 


-03 


+7 0 


Vdc 


vdd 


-0 3 


+ 150 


Vdc 


Vbb 


-0 3 
+0 3 


-70 
-15 0 


Vdc 
Vdc 


Input Voltage, Any Input (Measured at PI or P2 Conn With Respect to GND) 


ViN 


-0 3 


+5 5 


Vdc 



NOTES: 1) Permanent damage may occur if Absolute Maximum Ratings are exceeded. Functional operation should be restricted to 
Recommended Operating Conditions 
2) Permanent damage may also occur if VdD 'S applied for more than one second while Vbb 's outside its Recommended 
Operating Range 



ENVIRONMENTAL RATINGS 



Rating 


Limit 


Symbol 


Min 


Max 


Unit 


Operating Temperature 


Ta 


0 


+55 


°C 


Storage Temperature 


■""stg 


-40 


+85 


°C 


Relative Humidity (Without Condensation) 


R H 


0 


90 


% 


RECOMMENDED DC OPERATING CONDITIONS 


Condition 


Limit 


Symbol 


Min 


Max 


Units 


Supply Voltage Nominal +5 Vdc 

Nominal +1 2 Vdc 

Nominal -5 Vdc (Negative voltage regulator disabled) 
Nominal -10 Vdc or -12 Vdc (Negative voltage regulator enabled) 


Vcc 


4 75 


5 25 


Vdc 


Vdd 


114 


12.6 


Vdc 


Vbb 


-4 75 
-9 5 


-5 25 
-12 6 


Vdc 


Logic Zero Input Voltage, Any Input 


VIL 


-0 3 


+08 


Vdc 


Logic One, Input Voltage, Any Input 


VlH 


+2 0 


+5 25 


Vdc 



DC OPERATING CHARACTERISTICS (O^C < Ta < 55°C) 



Parameter 


Symbol 


Limit 


Units 


Min 


Typ 


Max 


Supply Current Nominal +5 Vdc 
(Normal Mode) Nominal +12 Vdc 
Nominal -5 Vdc (Negative voltage regulator disabled) 
Nominal -10 Vdc or -12 Vdc (Negative voltage regulator enabled) 


icc 






3.0 


Adc 


IDD 






260 


mAdc 


IBB 






14 

30 


mAdc 
mAdc 


Supply Current Nominal +5 Vdc 
(Battery Backup Mode) Nominal +12 Vdc 
Nominal -5 Vdc (Negative voltage regulator disabled) 
Nominal -10 Vdc or -12 Vdc (Negative voltage regulator enabled) 


Icc 






1.1 


Adc 


. IDD 






90 


mAdc 


IBB 






7 2 
14 


mAdc 
mAdc 


Logic One Input Current DATO/-DATF/ 
(Vcc = 4.75 Vdc, ViH = 2.4 Vdc All Other Inputs 


llH 






250 
40 


fjA6c 
/yAdc 


Logic Zero Input Current DATO/ -DATF/ 
(Vcc = 5.25 Vdc. V|L = 0.4 Vdc) All Other Inputs 


IlL 






-600 
-400 


^Adc 
/iAdc 


Logic One Output Voltage All Outputs 
(Vcc = 4 75 Vdc, IQH = -5 mAdc) 


VOH 


24 






Vdc 


Logic Zero Output Voltage All Outputs 
(Vcc = 4 75 Vdc, lOL = 48 mAdc) 


VOL 






0 5 


Vdc 
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Address 

MWRC/ _ 

or 
MRDC/ 

AACK/' 



BASIC CYCLE TIMING 

tc YC 



-tAS- 



h-tTO-^ 

/ 



-tBH-H 



MRDC/ 



DATA- 



PAR ERR- 



READ CYCLE TIMING 



• tACC — * 


/ 










tDSR— ► 


H — tDHR-H 



MWRC/ 



DELAYED WRITE CYCLE TIMING 



-^tDHW 



> 



ADVANCED WRITE CYCLE TIMING 
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P1 CONNECTOR PIN ASSIGNMENTS 



Signal Name 


Symbol 


Pin No. 


Signal Name 


Symbol 


Pin No. 


Signal Name 


Symbol 


Pin No. 


Oround 


vss 


1, 2 


Address Line 0 


ADRO/ 


57 


Memory Read 






Ground 


Vqq 


11,12 


Address Line 1 


ADR1 / 


58 


Command 


MRDC/ 


1 9 


Ground 


Vss 


75, 76 


Address Line 2 


ADR2/ 


55 


Memory Write 


MWTC/ 


20 


Ground 


Vqq 


85, 86 


Address Line 3 


ADR3/ 


56 


Command 






+ 1 2 V Supply 


vdd 


7. 8 


Address Line 4 


ADR4/ 


53 


Data Line 0 


DATO/ 


73 


+5 V Supply 


vcc 


3, 4 


Address Line 5 


ADR5/ 


54 


Data Line 1 


DAT1/ 


74 


+5 V Supply 


vcc 


5, 6, 


Address Line 6 


ADR6/ 


51 


Data Line 2 


DAT2/ 


71 


+5 V Supply 


Vcc 


81, 82 


Address Line 7 


ADR7/ 


52 


Data Line 3 


DAT3/ 


72 


+5 V Supply 


Vcc 


83, 84 


Address Line 8 


ADR8/ 


49 


Data Line 4 


DAT4/ 


69 


-5 V Supply 


vbb 


9, 10 


Address Line 9 


ADR9/ 


50 


Data Line 5 


DAT5/ 


70 


-10 V Supply 


Vbbi 


77, 78 


Address Line A 


ADRA/ 


47 


Data Line 6 


DAT6/ 


67 


-12 V Supply 


VbB2 


79, 80 


Address Line B 


ADRB/ 


48 


Data Line 7 


DAT7/ 


68 


Transfer 


XACK/ 


23 


Address Line C 


ADRC/ 


45 


Data Line 8 


DATS/ 


65 


Acknowledge 






Address Line D 


ADRD/ 


46 


Data Line 9 


DAT9/ 


66 


Advance 


AACK/ 


25 


Address Line E 


ADRE/ 


43 


Data Line A 


DATA/ 


63 


Acknowledge 






Address Line F 


ADRF/ 


44 


Data Line B 


DATS/ 


64 


Command 


INHl/ 


24 


Address Line 10 


ADR 10/ 


28 


Data Line C 


DATC/ 


61 


Inhibit 






Address Line 1 1 


ADR11/ 


30 


Data Line D 


DATD/ 


62 


Byte High 


BHEN/ 


27 


Address Line 1 2 


ADR12/ 


32 


Data Line E 


DATE/ 


59 


Enable 






Address Line 1 3 


ADR13/ 


34 


Data Line F 


DATF/ 


60 



NOTE: Pins not listed are not connected to Memory System circuitry 



P2 CONNECTOR PIN ASSIGNMENTS 



Signal Name 


Symbol 


Pin No. 




Signal Name 


Symbol 


Pin No. 


Memory Protect 


MPRO/ 


20 




Test Point — Parity 2 & 3 


TP-PART 2 & 3 


44 


Parity Error 


PAR ERR/ 


29 




Ground 


Vss 


1, 2 


Test Point — Advanced Write 


TP-ADVW 


38 




+5 V (Battery) 


Vcc (BATT) 


3, 4 


Test Point — Refresh Clock 


TP-REFCLK 


40 




+ 12 V (Battery) 


Vdd (BATT) 




Test Point — Parity 0 & 1 


TP-PART 0 & 1 


42 




-5 V (Battery) 


Vbb (BATT) 


9, 10 



NOTE: Pins not listed are not connected to Memory System circuitry 



MMS80XX SYSTEM 



Signal (PI) 


Description 


ADRO/-ADRF/ 

ADR10-ADR-13/ 

DAT0/-DAT7/ 

DAT8/-DATF/ 

AACK/ 

XACK/ 

MRDC/ 

MWTC/ 

INHl/ 

BHEN/ 


Lower Order Address used to select 1 location out of 64K* block 
High Order Addresss used to select one 64K block out of 1024K 
Data signals for 8-bit mode or lower byte of data signals for 16-bit mode 
High order byte data signals for 16-bit mode 

(Programmable — 8 timing selections) Advanced Acknowledgement Signal from Memory Card in response to 
MWTC/ or MRDC 

Acknowledgement Signal from Memory Card indicating that Data Transfer has occurred 

Signal to Memory Card requesting to read RAM memory 

Signal to Memory Card requesting to write data into RAM memory 

Signal disabling response of the Memory card to MWTC/ and MRDC/ 

Signal used to enable the 16-bit mode of operation 


Signal (P2) 


Description 


MPRO/ 

PAR ERR/ 
TP-ADVW 
TP-REF C/K 
TP-PART 0 AND 1 
TP-PART 2 AND 3 


Signal used to enable the transfer from normal voltages to battery back-up voltages by disabling all circuits except 

refresh Can also be used separately from battery back-up to do same thing 

Signal used to indicate a Parity Error 

Test Point Signal used to select Advanced Write Mode 

Test Point Signal used to clock refresh flip-flop externally (used only for evaluation purposes) 
Test Point Signal used to force a Parity Error on Reading Banks 0 or 1 
Test Point Signal used to force a Parity Error on Reading Banks 2 or 3 



•K = 1024 Bytes 
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GENERAL DESCRIPTION 

The MSM80XX series is designed for operation with 
SBC/BLC 80 Series Single-Board Computers (including 
the SBC 86/12 16-bit computer). System 80 Series 
Microcomputers, and Intel MDS Systems. The four 
configurations are plug-in replacements for 
Intel/National SBC/BLC 016, 032, 048, 064 memory 
cards. 

OPTIONS 

The MMS80XX series is available in four population 
options. Each of these configurations can be obtained 
with or without parity. (See Ordering Information on Page 
1.) In addition to the population and parity options, 
provisions are made to allow the user to configure the 
memory card to meet system requirements. The primary 
user options are Address Selection, Advance- 
Acknowledge Response time, Early/Late Inhibit options, 
Advanced/Delayed Write selection, and -5 Vdc 
derivation. 

Address Selection options allow the user to locate the 
memory card in any one of sixteen memory segments — 
with each of these segments defined as a 64K memory 
space. If the MMS8064 is chosen, the memory system 
responds to all addresses within the selected memory 
segment. When depopulated modules (8016/8032/ 
8048) are used, address selection for independent 8K 
Byte blocks is provided. The MMS8048, for example, can 
be configured to respond to 6 of the eight 8K blocks in the 
chosen segment. 

Advance Acknowledge is utilized to prevent initiation of 
unnecessary processor "Wait" states. (In effect, the 
signal indicates that the memory transfer will be 
completed during the current cycle). The MMS80XX 



series allows the user to select an Advance-Acknowledge 
Delay Time of 100 to 450 ns (in 50 ns increments) This 
facilitates tailoring of the memory response time to the 
system speed. 

An Inhibit input is provided with the MMS80XX series 
to allow the Bus Master to turn off the memory for certain 
operations In general, the system activates this signal 
prior to a Memory Read (MRDC/) or Write (MWRC/) 
command. In certain types of systems, however, the 
Inhibit signal arrives after the Read/Write command. A 
jumper option is provided with the MMS80XX Series, 
allowing the Inhibit input to respond to a "Late Inhibit" 
signal. This option should be installed only if the system 
requires it, since it slows the Memory System response by 
approximately 50 ns. 

Most SBC systems utilize a "Delayed Write" command 
wherein the Data is available coincident with activation of 
MWRC/. Some systems, however, utilize an "Advanced 
Write" technique, with the data becoming valid some 500 
ns after the Write Command. A jumper option is provided 
with the MMS80XX series to allow operation in the Write 
Cycle. Transfer Acknowledge (XACK/) is inhibited during 
the dummy cycle, but Advance Acknowledge (AACK/) 
occurs if programmed to do so. XACK/ then occurs during 
the actual Write Cycle unless the system has responded 
to the AACK/ signal. (In this case, system responsetothe 
AACK/ signal is defined as a deactivation of the MWRC/ 
input). Selection of the "Advanced Write" option does not 
affect Read Cycle operations. 

In general, SBC backplanes provide -5 volts at pins 9 
and 1 0 of connector PI . Some systems, however, provide 
only -1 0 volts at pins 77 and 78 and/or - 1 2 volts of pins 
79 and 80. The MMS80XX Series contain an on board 
negative 5 volt regulator to allow operation with such 
systems. 
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Mechanical Data 



MECHANICAL DATA 



The packaging availability for each device is indicated on the individual data sheets. Dimensions 
for the packages are given in this section. 



■14-PIN PACKAGES' 




hUJcK- \-seating 

PLANE 




FRIT-SEAL CERAMIC PACKAGE 
CASE 632 



DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


19.05 


19.94 


0.750 


0.785 


B 


6.10 


7.49 


0.240 


0.295 


C 




5.08 




0.200 


D 


0.38 


0.58 


0.015 


0.023 


F 


1.40 


1.77 


0.055 


0.070 


G 


2.54 BSC 


0.10 


3 BSC 


H 


1.91 


2.29 


0.075 


0.090 


J 


0.20 


0.38 


0.008 


0.015 


K 


3.18 


5.08 


0.125 


0.200 


L 


7.62 BSC 


0.300 


BSC 


M 




15° 




15° 


N 


0.51 


1.02 


0.020 


0.040 




NOTES: 

1. ALL RULES AND NOTES ASSOCIATED 
WITH M0 001 AA OUTLINE SHALL APPLY. 

2. DIMENSION "L"TO CENTER OF LEADS 
WHEN FORMED PARALLEL 

3. DIMENSION "A" AND "B" (632 06) DO 
NOT INCLUDE GLASS RUN OUT. 

4. LEADS WITHIN 0.25 mm (0.010) DIA 

OF TRUE POSITION AT SEATING PLANE 
AND MAXIMUM MATERIAL CONDITION. 



CASE 632-06 



PLASTIC PACKAGE 
CASE 646 



A A A A A A A 



O 



V V V V V V V 
■ A 





DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


18.16 


19.56 


0.715 


0.770 


B 


6.10 


6.60 


0.240 


0.260 


C 


4.06 


5.08 


0.160 


0.200 


D 


0.38 


0.53 


0.015 


0.021 


F 


1.02 


1.78 


0.040 


0.070 


G 


^54 


BSC 


0.100 BSC 


H 


1.32 


2.41 


0.052 


0.095 


J 


0.20 


0.38 


0.008 


0.015 


K 


2.92 


3.43 


O.llfe 


0.135 


L 


7.62 BSC 


0.300 BSC 


M 


06 


10O 


0<5 


10O 


N 


0.51 


1.02 


0.020 


0.040 




NOTES: 

1. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION "L" TO 
CENTER OF LEADS 
WHEN FORMED 
PARALLEL. 

3. DIMENSION "B" DOES NOT 
INCLUDE MOLD FLASH. 

4. ROUNDED CORNERS OPTIONAL. 



CASE 646-05 



6-3 



MECHANICAL DATA (Continued) 



16-PIN PACKAGES 



FRIT-SEAL CERAMIC PACKAGE 
CASE 620 



n nnnnnnn 



WWWOT 






. LEADS WITHIN 0.13 mm (0.005) RADIUS 
OF TRUE POSITION AT SEATING PLANE 
AT MAXIMUM MATERIAL CONDITION. 

. PACKAGE INDEX: NOTCH IN LEAD 
NOTCH IN CERAMIC OR INK DOT. 

. DIM "L"TO CENTER OF LEADS WHEN 
FORMED PARALLEL. 



. DIM "A" AND "B"00 NOT INCLUDE 

GLASS RUN-OUT. 
. DIM "F" MAY NARROW TO 0.76 mm 

(0.030) WHERE THE LEAD ENTERS 

THE CERAMIC BODY. 



DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


19.05 


19.94 


0.750 


0.785 


B 


6.10 


7.49 


0.240 


0.295 


C 




5.08 




0.200 


0 


0.38 


0.53 


0.015 


0.021 


F 


1.40 


1.78 


0.055 


0.070 


G 


2.54 BSC 


0.100 BSC 


H 


0.51 


1.14 


0.020 


0.045 


J 


0.20 


0.30 


0.008 


0.012 


K 


3.18 


5.08 


0.125 


0.200 


L 


7.62 BSC _ 


0.300 BSC 


M 




15° 




15° 


N 


0.51 


1.02 


0.020 


0.040 



CASE 620-06 



PLASTIC PACKAGE 
CASE 648 



. nnnnnnnn 



p.^ — 



o 



uuuuuuuu 



OPTIONAL LEAD 
CONFIG. (1.8.9,8. 16) 

^NOTE 5 




SEATING 
PLANE 




DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


18.80 


21.34 


0.740 


0.840 


B 


6.10 


6.60 


0.240 


0.260 


C 


4.06 


5.08 


0.160 


0.200 


D 


0.38 


0.53 


0.015 


0.021 


F 


1.02 


1.78 


0.040 


0.070 


G 


2.54 BSC 


0.100 BSC 


H 


0.38 


2.41 


0.015 


0.095 


J 


0.20 


0.38 


0.008 


0.015 


K 




3.43 


0.115 


0.135 


L 


7.62 BSC 


0.300 BSC 


M 


00 


10O 


OO 


lOo 


N 


0.51 


1.02 


0.020 


0.040 



CASE 648-05 



NOTES: 

1. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION "L" TO 
CENTER OF LEADS 
WHEN FORMED 
PARALLEL. 

3. DIMENSION "B" DOES NOT 
INCLUDE MOLD FLASH. 

4. "F" DIMENSION IS FOR FULL 
LEADS. "HALF" LEADS ARE 
OPTIONAL AT LEAD POSITIONS 
1,8, 9, and 16). 

5. ROUNDED CORNERS OPTIONAL. 
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MECHANICAL DATA (Continued) 



16-PIN PACKAGES (Continued) 



CERAMIC PACKAGE 
CASE 650 




n: 



r 



NOTES: 

1 LEAD NO. 1 IDENTIFIED BY TAB 
ON LEAD OR DOT ON COVER. 

2. LEADSWITHIN 0.13 mm (0.005) 
TOTAL OF TRUE POSITION AT 
MAXIMUM MATERIAL CONDITION. 




DIM 


MILLIMETERS 


INC 


HES 


MIN 


MAX 


MIN 


MAX 


A 


9.40 


10.16 


0.370 


0.400 


B 


6.22 


7.24 


0.245 


0.285 


C 


1.52 


2.03 


0.060 


0.080 


0 


0.41 


0.48 


0.016 


0.019 


F 


0.08 


0.15 


0.003^ 


0.006 


G 


1.27 BSC 


0.050 BSC 


H 


0.64 


0.89 


0.025 


0.035 


K 


6.35 


9.40 


0.250 


0.370 


L 


18.92 




0.745 




N 




0.51 




0.020 


R 




0.38 




0.015 



CASE66(M)3 




4^ ^^^okV^ 



CERAMIC PACKAGE 
CASE 690 



DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


20.07 


20.57 


0.790 


0.810 


B 


7.11 


7.62 


0.280 


0.300 


C 


2.67 


4.19 


0.105 


0.165 


0 


0.38 


0.53 


0.015 


0.021 


F 


0.76 


1.52 


0.030 


0.060 


G 


2.54 BSC 


0.101 


]BSC 


H 


0.76 


1.78 


0.030 


0.070 


J 


0.20 


0.30 


0.008 


0.012 


K 


3.18 


5.08 


0.125 


0.200 


L 


7.62 BSC 


0.300 BSC 


M 


1 lOO 




10O 


N 


0.38 1 1.52 


0.015 


0.060 




NOTES: 

1. A AND 6 ARE OATUMS. 

2. T IS SEATING PLANE 

3. POSITIONAL TOLERANCE FOR LEA DS (0). 
I 4| 0 0 25 (0.010)(g)| T| A ® 1 B (m) I 

4. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 

5. DIMENSIONING AND TOLERANCING 
PER ANSI Y14.5. 1973. 

6. 690 1 1 AND 690 12 OBSOLETE. 
NEW STANDARD 690 13. 



CASE 690-13 
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MECHANICAL DATA (Continued) 



18-PIN PACKAGES • 



CERAMIC PACKAGE 
CASE 680 





SEATING PLANE 



NOTES: 

1. LEADS WITHIN 0.13 mm (0.005) RAO OF 
TRUE POSITION AT SEATING PLANE AT 
MAXIMUM MATERIAL CONDITION. 

2. DIMENSION "L" TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 



DIM 


MILLIMETERS 


INCHES 


MiN 


MAX 


MIN 


MAX 


A 


22.48 


23.24 


0.885 


0.915 


B 


7.16 


7.57 


0.282 


0.298 


t 


3.18 


4.27 


0.125 


0.168 


0 


0.38 


0.58 


0.015 


0.023 


F 


0.76 


1.40 


0.030 


0.055 


G 


2.54 BSC 


0.10 


9 BSC 


H 


1.02 


1.52 


0.040 


0.060 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.68 


4.44 


0.105 


0.175 


L 


7.37 


7.87 


0.290 


0.310 


M 




10O 




10O 


N 


0.38 


1.40 


0.015 


0.055 



CASE68(M)6 



PLASTIC PACKAGE 
CASE 701-01 





NOTES: 

1. LEADS WITHIN 0.13mm 
(0.005) RADIUM OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION 
(DIM "G "). 

2. DIMENSION "L" TO CENTER 
OF LEADS WHEN FORMED 
PARALLEL. 



DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


23.11 


23.88 


0.910 


0.940 


B 


6.10 


6.60 


0.240 


0.260 


C 


4.06 


4.57 


0.160 


0.180 


D 


0.38 


0.51 


0.015 


0.020 


F 


1.02 


1.52 


0.040 


0.060 


G 


2.54 BSC 


0.100 BSC 


H 


1.32 


1.83 


0.052 


0.072 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.92 


3.43 


0.115 


0.135 


L 


7.37 


7.87 


0.290 


0.310 


M 


OO 


lOO 


OO 


10° 


N 


0.51 


1.02 


0.020 


0.040 



CASE 701-01 
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MECHANICAL DATA (Continued) 



la-PIN PACKAGES (Continued) 



PLASTIC PACKAGE 
CASE 707 



onnnnnnnn 




NOTES: 

1. POSITIONAL TOLERANCE OF LEADS (D), 
SHALL BE WITHIN 0.25mm(0.010) AT 
MAXIMUM MATERIAL CONDITION. IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL 

3. DIMENSION B DOES NOT INCLUDE 
MOLD FLASH. 




DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


22.22 


23.24 


0.875 


0.915 


B 


6.10 


6.60 


0.240 


0.260 


C 


3.94 


4.57 


0.155 


0.180 


0 


0.36 


0.56 


0.014 


0.022 


F 


1.27 


1.78 


0.050 


0.070 


G 


2.54 BSC 


0.100 BSC 


H 


1.02 


1.52 


0.040 


0.060 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.92 


3.43 


0.115 


0.135 


L 


7.62 BSC 


0.30C 


BSC 


M 


0° 


150 


0° 


150 


N 


0.51 


1.02 


0.020 


0.040 



CASE 707-02 




FRIT SEAL CERAMIC PACKAGE 
CASE 726 

X 

M 



SEATING PLANE 



. LEADS, TRUE POSITIONED 
WITHIN 0.25 mm (0.010) DIA. 
AT SEATING PLANE, AT 
MAXIMUM MATERIAL 
CONDITION. 

2. DIM "L"TO CENTER OF 
LEADS WHEN FORMED 
PARALLEL. 

3. DIM "A"& "B" INCLUDES 
MENISCUS. 




DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


22.35 


23.11 


0.880 


0.910 


B 


7.11 


7.75 


0.280 


0.305 


C 




4.06 




0.160 


D 


0.41 


0.51 


0.016 


0.020 


F 


1.27 


1.52 


0.050 


0.060 


G 


2.54 BSC 


0.10 


3 BSC 


H 




1.40 




0.055 


J 


G.20 


0.30 


0.008 


0.012 


K 




4.44 




0.175 


L 


7.37 


8.00 


0.290 


0.315 


M 




150 


Oo 


150 


N 


0.51 


1.27 


0.020 


0.050 



CASE 726-02 
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MECHANICAL DATA (Continued) 



18-PIN PACKAGES (Continued) ' 



18 
1 


A A A A JCk A ^ 

1 

i 9 


TrVTrVVTTVVV 

f A"-}- 







41 



— ^ G r- 



j-7- 



CERAMIC PACKAGE 
CASE 749 



NOTES: 

1. dimension^] is datum. 

2. positional tolerance fo r leads: 
1-^10.25 (0.010) ^ItIa^ 

3. El] IS SEATING PLANE. 

4. DIMENSIONING AND TOLERANCING PER 

ANSI Y14.5, 1973. 




DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


22.61 


23.11 


0.890 


0.910 


B 


7.24 


7.75 


0.285 


0.305 


C 




8.64 




0.340 


0 


0.36 


0.61 


0.014 


0.024 


F 


0.89 


1.40 


0.035 


0.055 


G 


2.54 BSC 


0.100 BSC 


H 


3.30 




0.130 




J 


0.23 


0.30 


0.009 


0.012 


K 




2.92 




0.115 


L 


7.37 


7.87 


0.290 


0.310 


N 


0.64 


1.14 


0.025 


0.045 


P 




9.14 




0.360 



CASE 749-01 



20-PIN PACKAGE 



CERAMIC PACKAGE 
CASE 729 



20 

) 




10 


1 

B 


A 







NOTE: 

1. LEADS WITHIN 0.13 mm (0.005) 
RADIUS OF TRUE POSITION AT 
SEATING PLANE, AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION LTD CENTER OF 
LEADS WHEN FORMED 
PARALLEL. 



DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


24.84 


25.91 


0.970 


1.020 


B 


7.06 


8.13 


0.278 


0.320 


C 


2.79 


4.70 


0.110 


0.185 


D 


0.38 


0.51 


0.015 


0.020 


F 


1.14 


1.40 


0.045 


0.055 


G 


2.54 BSC 


0.100 BSC 


H 


0.89 


1.52 


0.035 


0.060 


J 


0.20 


0.30 


0.008 


0.012 


K 


3.18 


4.57 


0.125 


0.180 


L 


7.62 BSC 


0.300 BSC 


M 




10° 


00 


10° 


N 


0.51 


1.52 


0.020 


0.060 



CASE 729-02 
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MECHANICAL DATA (Continued) 



22-PIN PACKAGES 



PLASTIC PACKAGE 
CASE 708 





- G - ► - F 



POSITIONAL TOLERANCE OF LEADS (D), 
SHALL BE WITHIN 0.25min(0.0 10) AT 
MAXIMUM MATERIAL CONDITION, IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 
DIMENSION B DOES NOT INCLUDE 
MOLD FLASH. 





MILLIMETERS 


INCHES 


DIM 


MIIM 


MAX 


MIN 


MAX 


A ' 


27.56 " 


28. 32 


1.085 


1.115 


B 


8.64 


9.14 


0.340 


0.360 


C 


3.94 


5.08 


0.155 


0.200 


D 


0.36 ^ 


0.56 


0.014 


0.022 


F 


[].21 


1.78 


0.050 


0.070 


G 


2.54 BSC 


0.100 BSC 


H 


1.02 


1.52 , 


0.040 


0.060 


J 


0.20 


r 0.38 


0.008 


0.015 


K 


2.92 


3.43 


0.115 


0.135 


l" 


^ 10.16 BSC 


0.400 BSC 


M 




15° 


00 


150 


N 


0.51 


1.02 


0.020 


0.040 



CASE 708-04 



n /^ n r) j ^ n n r) n r] , 




^TX\) u u u u u u u u 



FRIT-SEAL CERAMIC PACKAGE 
CASE 736 





NOTES: 

1. LEADS TRUE POSITIONED 
WITHIN 0.25 mm (0.010) DIA AT 
SEATING PLANE AT MAXIMUM 
MATERIAL CONDITION (DIM "D"). 

2 DIM "L" TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 





millimeters' 


INCHES 


DIM 


MIN 


MAX 


MIN 


MAX 


A 


26.80 


27.81 


1.055 


1.095 


B 


9.14_j 


9.91 


0.360 


0.390 


C 


3.8T1 


5.46 


0.150 


0.215 


D 


0.38 


0.53 


0.015 


0.021 


F 


1.27 


1.65 


0.050 


0.065 


G 


2.54 BSC 


0.100 BSC 


H 


0.51 


1.27 


0.020 


0.050 


J 


0.20 


0.3d 


0.608 


0.012 


K 


2.S4 


4.32 


0.100 


0.170 


L 


9.91 


10.41 


0.390 


0.410 


M 




150 




150 


N 


0.25 


0.89 


0.010 


0.035 



CASE 736-01 
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MECHANICAL DATA (Continued) 



24-PIN PACKAGES 



FRIT-SEAL CERAMIC PACKAGE 
CASE 623 



,nnnnn nn nn n nn 




uuuuuuuuuuuu 

A 



SEATING PLANE 




NOTES: 

1. DIM "L"TO CENTER OF 
LEADS WHEN FORMED 
PARALLEL. 

2. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION. 
(WHEN FORMED PARALLEL) 




DIM 


MILLIMETERS 


INCHES 


.MIN 


MAX 


MIN 


MAX 


A 


31.24 


32.77 


1.230 


1.290 


B 


12.70 


15.49 


0.500 


0.610 


C 


4.06 


5.59 


0.160 


0.220 


D 


0.41 


0.51 


0.016 


0.020 


F 


1.27 


1.52 


0.050 


0.060 


G 


2.54 BSC 


0.100 BSC 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.29 


4.06 


0.090 


0.160 


L 


15.24 BSC 


0.600 BSC 


M 


0° 


15° 


OO 


150 


N 


0.51 


1.27 


0.020 


0.050 



CASE 623-04 



FRIT-SEAL CERAMIC PACKAGE 
CASE 623A 



nnn n nnnnnnnn 



74 




LJUUUUUUUUUUU 

- A 

F 



B 

A 



-SEATING PLANE 




NOTES 
1 



DIM "L" TO CENTER OF 
LEADS WHEN FORMED 
PARALLEL. 

LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING PLANE 
AT MAXIMUM MATERIAL 
CONDITION. (WHEN FORMED 
PARALLEL). 




DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


31.24 


32.77 


1.230 


1.290 


8 


12.70 


15.49 


0.500 


0.610 


C 


4.06 


5.84 


0.180 


0.230 


D 


0.41 


0.51 


0.016 


0.020 


F 


1.27 


1.52 


0.050 


0.060 


G 


2.54 BSC 


. 0.100 BSC 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.29 


4.06 


0.090 


0.160 


L 


15.24 BSC 


0.60( 


)BSC 


M 


0° 


15° 


0° 


15° 


N 


0.51 


1.27 


0.020 


0.050 



CASE 623A-02 
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MECHANICAL DATA (Continued) 



24-PIN PACKAGES (Continued) 



PLASTIC PACKAGE 
CASE 709 



\j \^ \j yj ^ ^ \j \j w \j \; \j 




D -SfMING M 



NOTES: 

1. POSITIONAL TOLERANCE OF LEADS (0), 
SHALL BE WITHIN 0.25 mm (0.010) AT 
MAXIMUM MATERIAL CONDITION, IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 

3. DIMENSION B DOES NOT INCLUDE MOLD 
FLASH. 




DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


31.37 


32.13 


1.235 


1.265 


B 


13.72 


14.22 


0.540 


0.560 


C 


3.94 


5.08 


0.155 


0.200 


0 


0.36 


0.56 


0.014 


0.022 


F 


1.02 


1.52 


0.040 


0.060 


G 


2.54 BSC 


0.100 BSC 


H 


1.65 


2.03 


0.065 


0.080 


J 


0.20 


0.38 


0.008 


0.015 


K 


2.92 


3.43 


0.115 


0.135 


L 


15.24 BSC 


0.60( 


) BSC 


M 


0° 


150 


0° 


15° 


N 


0.51 


1.02 


0.020 


0.040 



CASE 709-02 



CERAMIC PACKAGE 
CASE 716 




1 



If l^ 



NOTE: 

1. LEADS TRUE POSITIONED WITHIN 
0.25nm (0.010) DIA (AT SEATING 
PLANE) AT MAXIMUM MATERIAL 

CONDITION. 

2. DIM "L-TO CENTER OF LEADS 
WHEN FORMED PARALLEL 



DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


27.64 


30.99 


1.088 


1.220 


B 


14.94 


15.34 


0.588 


0.604 


C 


2.67 


4.32 


0.105 


0.170 


0 


0.38 


0.53 


0.015 


0 021 


F 


0.76 


1.40 


0.030 


0.055 


G 


2.54 BSC 


0.10( 


]BSC 


H 


0.76 


1.78 


0.030 


0.070 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.54 


4.19 


0.100 


0.165 


L 
M 


14.99 


15.49 


0.590 


0.610 




10° 




10° 


N 


1 1.02 


1.52 


0.040 


0.060 



CASE 716-06 
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MECHANICAL DATA (Continued) 



24-PIN PACKAGES (Continued) 



CERAMIC PACKAGE 
CASE 716 



o 



J 



-~ r- F 



Hill 



- - D 



I I I 1/ 



c C 



NOTE: 

1. LEADS TRUE POSITIONED WITHIN 
0.25mm (0.010) DIA (AT SEATING 
PLANE) AT MAXIMUM MATERIAL 
CONDITION. 

2. DIM "L"TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 




DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


27.64 


30.99 


1.088 


1.220 


B 


14.73 


15.34 


0.580 


0.604 


C 


3.18 


5.08 


0.125 


0.200 


D 


0.38 


0.53 


0.015 


0.021 


F 


0.76 


1.40 


0.030 


0.055 


G 


2.54 BSC 


0.10 


]BSC 


H 


0.76 


1.78 


0.030 


g.07g 


J 


0.20 


0.30 


0.008 


0.012 


K 


2.54 


4.57 


0.100 


0.180 


L 


14.99 


15.49 


0.590 


0.610 


M 




10° 




100 


N 


1.02 


1.52 


0.040 


0.060 



CASE 716-07 
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